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ABSTRACT 

Intended for numeracy tutors, teachers, and trainees, 
this handbook provides guidance about teaching numeracy. Chapter 1 
examines the extent of the numeracy problem in Great Britain, the 
kind of experiences that students may encounter in grappling with 
numerical concepts, and the range of ways in which numeracy is 
taught • Chapter 2 includes four profiles of students from diverse 
backgrounds and with different mathematical backgrounds and needs. 
The case studies are used in later chapters to illustrate various 
teaching techniques, styles, and approaches. Chapter 3 looks at the 
following: methods used to assess students; what it is that teachers 
try to assess and how the assessment can aid the process of 
negotiating a learning program; the importance of keeping individual 
records and planning lessons; and how tutors can evaluate their own 
teaching. Chapter 4 considers how students* progress can be assessed, 
both in terms of accreditation and less tangible criteria; it 
stresses the importance of regular progress reviews and discusses 
types of accreditation available. Chapter 5 explores the kinds of 
topics and skills that could be used with students at different 
levels and suggests a possible order to cover topics. Chapter 6 
discusses considerations in developing and selecting numeracy 
materials, adaptation of existing materials, and use of other media. 
Chapter 7 lists Adult Literacy and Basic Skills Unit materials 
available for work with adults. An index is provided. (YLB) 
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Aspects of Numeracy 



This chapter looks al the exlcnl of ihc numeracy problem in ih is counir\' and examines 
the kind of experiences thai sludenls may encounter in grappling wiih numerical 
concepts. Il also looks at the range of ways in which numeracy is laughl. 

The scale of the numeracy problem 

Many of us know people who haw problems in dealing with numerical concepts. 1 low 
often do you hear phrases such as: 

noiiood at maths'' 
'WUuhs zvas my least favourite siibjca at schoor? 

It is, moreowr, a problem ntu confined to any one section of society - many numeracy 
classes contain students from a wide range of social and occupational backgrounds. 
Many people. Liniipetcnt in other areas of their lives, face the complexities of our 
monetary, taxation and mensuration systems without the equipment to deal effectively 
with them in their everyday or working li\'es. A casual glance at a newspaper will show 
the extent to which numerical concepts and language are expected to be understood 
in, for example, the use of percentages, large numbers, charts and diagrams, 
temperatures (in the weather report) and in discussion of such topics as the rate ol 
inllation or wage increases. Vet there is a significant proportion of the population to 
whom these figures appear to be a foreign language. 

The prvu'ision of numeracy classes has grown in this country alongside that ol 
literacy classes, and in many cases as a direct result of both literacy students and tutors 
articulating the need for numeracy. As a student tackles his or her difficulties with the 
language, he or she grows in confidence, and feels up to the challenge that other 
dilficulties present, l-or students with very basic literacy needs, tackling all but the 
very simplest paper-based numerical acli\'it\' is impossible because of the language in 
which most such acti\'ities are couched. Some tutors ha\'e dewloped materials and 
teaching methods which encourage students to develop language and literacy skilK 
alongside numerical ones. Although this approach is still probably the exception 
rather than the rule, numeracy tutors have to be aware that their students may also 
have literacy problems, and that tasks involving reading or writing will ha\e to take 
account of this. Bilingual students with l^SOL needs ma\' not be familiar with either 



malhemalical icrminology, or the more praciicaK contextual approaches to teaching 
used in this countr\'. 

In addition, man\' colleges of further education have provided numeracy tuition to 
enable students studying courses, such as business ort?ngineering, to cope with the 
mathematical content. A recent sur\'ey commissioned b\' ALBSU shows, however, 
that on average, at least 62"n of college students have some problems with numerac\', 
so it seems that there is a vast need which is as \'et not being fulK' met. 

In the population as a whole the need for help with basic skills continues to be 
considerable. It is currenth* estimated that almost six million adults in the UK have 
some difficulty with basic skills including numeracw 

Hvidence from the National Child Development Stud\\ which surveved some of a 
cohort of 12,300 people born in 1938, when the\' were 23, and was supplemented by 
research commissioned b\' ALBSU in 1986-87, suggested that one in twcntv of those 
adults reported difficulty with numeracy. An ALBSU sur\'ey 'Ximicnhyumouo Adults^ 
carried out in 1990 revealed that approximately 12"o of adults were unable to carr\'oul 
a simple addition problem, while greater numbers experi'^nced difficulty with more 
complex operations. 



The definition of basic skills 

When we talk about basic skills we mean: 

'The ability to read, zmte and speak English and use mathematics at a tez^el necessaiy to 
function and progress at zvork and in society in goierar. 

In Wales basic skills includes the ability to read and write Welsh for adults whose 
mother tongue is Welsh. 

Our definition of basic skills does not include necessariK' wider provision for adults 
with learning difficulties or other special needs, Knglish as a Vovcign Language (liM J 
or general access and return to study courses. 



The relationship between mathematics and numeracy 

Why call it numeracy? Sureh* what we are talking about is just mathematics gi\'en 
another name? Yes and no - the term numerac\' implies that functional element 
quoted in the definition of basic skills. We are noi just talking about the ability to deal 
with numbers, bin to apply them to reaMife situations, whether at work or at home. 
()b\'iousIy to workout how much a shopping bill comes to you need to be able to add, 
and 10 check your change you need to be able to subtract, but nian\' people who are 
able to carry out such tasks find it far harder to sit down with pen and paper and work 
out an addition or subtraction "sum'\ Conversely, ha\-ing learned how to perform a 
mathematical operation in the classroom, people often find it dilficiilt to apply that 
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sklii in an even-day situation. Clearly it is not going to be possible or desirable to omit 
any mathematics whatsoever, but for most students, numeracy teaching will only 
enable them to deal with real-life situations if it is sensitive to the context in which the 
numerical problem occurs. 

Numeracy tasks commonly midertaken by adults 

Most of us have to carr>' out a considerable number of numerical operations in our 
daily li\'es: 

• working out shopping bills. 

W'e have to use money to: 

• pay for goods both by cash and by cheque 

• check our bills, invoices, receipts, wage slips, benefit. 

In the shops we are told goods are"10"nofn" or ''half marked price'', and if we want 
to pay by credit we have to work out how much interest we are paying, and whether 
we could get a better deal from somewhere else. It may also help us to know whether, 
if we buy in bulk rather than purchasing smaller items, we are saving money. Also in 
the shops we may encounter gtK)ds sold in pounds, or by the yard, or alternati\'ely in 
kilograms or by the metre. Vor anyone brought up to use one system of measurement 
it is necessar>' to be able to use the other and to be able to convert between the two. 

If we have bank accounts we need to be able to check our statements and lo work 
out the costs of overdrafts and loans. In order to read tim.etables it is usually necessary 
to be able to understand the twenty-four hour clock, while more complex but often 
necessary calculations entail working out the amount of time taken to complete a 
journey, for example, or whether a two hour video tape is long enough to record a 
lele\'ision programme starting at 9.55 and ending at 1 1 .05. 1 low many people would 
know whether or not they should be worried if the doctor says their temperature is 39 
degrees centigrade? 

In working life, the demand for manual labour has been shrinking for some time. 
Many more jobs require some degree of knowledge or skill, and consequently require 
a greater grasp of basic skills. Numerical skills may be requirt^i to handle money, 
in\'oices, accounts or budgets, to make precise measurements or estimations, or to 
interpret charts, graphs or statistical data. Sometimes people lacking in numerical 
ability use calculators, but how do they know if they have made a mistake if they 
cannot make an educated guess as to what the correct answer should be? 

Students studying in other areas frequently require numerical skills for both 
academic and vocational subjects. A catering student may need to know how to work 
oiu quantities. An engineering student will have difficulty in understanding complex 
formulae if he or she does not understand fractions. Similarly a business studies 
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sludcnl will have diftlcully in grasping the rudimcnis ofhook-kccping if he or she is 
not able to use percentages. Tutors already working with numeracy students may well 
have encountered degree students, in social science, for example, whose progress is 
hindered hy lack of mathematical understanding. 

There are many other examples of both numerical skills and of the contexts in v/hich 
they occur. It is important that numeracy tutors recognise that there arc multiple 
examples in everyday and working life of situations which demand the facility to deal 
with figures, and that lack of such c facility disables people from handling their own 
affairs with confidence, and from making informed choices. The job of the numeracy 
tutor is to give the students the skills c^nd confidence to do this. 

How people leant 

major problem for many tutors is distinguishing between teaching and learning. 
Unfortunately just because the tutor is teaching it docs not mean that the student is 
learning. Learning can only be accomplished by the student, the tutor's task is to 
facilitate the process". An Intwductum to Litcnuy Tcadiini^ (ALBSd, 

Someone who is learning to drive could attend a lecture on driving. I le or she could 
read a book or listen to an experienced friend explain the basic principles. It is ver\- 
unlikely that anyone would be able to master these principles without getting in the car 
and attempting to use the controls, however. Hqually, it is impossible to find out 
whether a student has learned something until they actually do it. 

For students to learn successfully it is crucial that: 

• the skills to be learned are relevant to the student and the student's needs 

• the student is actively involved in their own learning process 

• the student is allowed to work at their own pace. 

It is important to remember that students start at different points, have different goals/ 
needs and work at different speeds. The best learning programmes are designed to 
work on strengths and minimise the areas of weakness that the student brings. 
C A)mmon problems that all teachers experience include: 

• how to motivate students 

• how to sustain their interest 

• how to ensure thai the\' are actually Icimiinii, 

It is very important to be sensitive to the needs of students, even if you are teaching a 
group of roughly the same abilit\' level. Beware of making general assumptions! 

Vou will encounter numeracy students with litile previous mathematical knowledge 
who will develop skills and conlldence quickly. You will llnd others who, starting 
from a similar point, struggle ft)r a lonu time grasping the most basic concepts. 




Xumcracy has the advantage over literacy in that it is often easier for a student to 
perceive positive progress. On the other hand it can he more frustrating for a student 
who is taking a long time to assimilate a concept without which they will find it difficult 
li) progress. One of the most demanding tasks that a numeracy tutor faces is to find a 
fresh way to explain a problem that has been explained to a student several limes 
without success. Another skill that is equally hard to learn is to allow yourself to stand 
back, so that the student can grapple with the problem at their own pace, and be 
allowed to have the opportunity to learn from their mistakes. 

Experiences of learning mathematics 

Many people express negative feelings about their experiences of learning 
mathematics at schm)l. Some of these experiences might include: 

• being unable to catch up with their class after an absence 

• being afraid to ask for help 

• being a member of a large class with a teacher loo busy to attend to the needs of 
slower members of the group 

• being unable to understand explanations written on the board 

• encountering competition from other pupils 

• boredom 

• inability to concentrate or remember concepts 

• disruption in the classroom 

• leaching targeted at the more mathematically able members of the group. 

It is not uncommon to encounter "maths anxiety" amongst students, who will often 
express this as a ''block" or "barrier" when it comes to learning maths. Often students 
with negatix'e experiences of learning will focus on mathematics as the subject which 
pro\okes the least happy memories of schooling. It may help such students to discuss 
their experiences with their tutor or in a group - it comes as a relief to students to realise 
thai they are not alone, and thai other people have had the same kind of problems. 

What may not at first be apparent to the student, but what will become increasingly 
clear to the numeracy tutor, is that the student may very well be able to perform the 
mechanics of simple mathematical operations without any real understanding of the 
underlying concepts. Inability to align addition or subtraction problems, lor example, 
or to multiply a number by ten or a hundred. v4i en indicates lack of understanding of 
the concept of place value, without which it will be very difficult for the student to 
make any meaningfiil progress. Similarly, some students find it very difi'icult lo make 
the transition to dealing with parts of numbers, afier dealing with whole ones. 
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(^onscquenlh" ihc etTcciivc numeracy luior is someone who helps the sludeni lo 
understand the basic concepts, while simultaneously providing the student with a 
context in which numerical problems occur. 



Styles of provision 

Numeracy students may have access to more than one style of tuition. In some areas 
they will be able to choose an\" learning situation, in others they will have a more 
restricted choice. 
The main choices ar :: 

• group work 

• open Learning and drop in 

• basic skills !;upport • nd vocationally and occupationally related teaching 

• maths work as part ol* other support and advice - debt counselling, health advice, 
supporting parents. 



Group work 

There are both advantages and disadvantages for students learning in a group. The 
advantages include: 

• cooperation and mutual support amongst members of the group 

• realisation that others share similar problems and experiences 

• the opportunity to discuss topical subjects and to pool ideas. 

The main disadvantage in group work tends to be the difficulty in coping with the 
range of abilities and knowledge within any one group. Some tutors who have 
previousK taught literacy ver\' successfully in groups sometimes find it hard to come 
to terms with the fact that it is not alw../^ possible to accommodate different ability 
lex'els in numeracy groups in quite the same way as it is in a literacy group. 
Nevertheless, it is possible to design a group session centred around one specific topic 
if enough material is available to meet a wide variety of needs, lixamples of this 
approach will be discussed in (Chapter 5. 

vSome tutors plan sessions around individual work, encouraging students to work on 
a variety of skills and topics, according to individual need. The\' pull the whole class 
together for a group activity at some time in the session. Others may alternate group 
and individual sessions. It is important, however, to ensure that in a group situation 
all individual needs are addressed, both in terms of the skills that students wish to 
acquire, and of the contexts in which they wish to acquire them. 

ERIC'" ,1 2 



Open leanung and drop-in 

Many adult education centres and colleges now contain basic skills open learning 
centres. There is considerable \'ariance in methods and approaches among the centres, 
but by and large lhe\' are characterised by the following features: 

• planned individual tutorials 

• eas\" access to materials and resources 

• emphasis on supported independent learning 

• access to new technology 

• flexible opening times. 
In addition, many offer: 

• distance learning 

• short course^ 

• discussion groups. 

The use of computer assisted learning in open learning centres has become one of their 
nK)st notable successes, as man\' students are attracted by the opportunitx' to use 
information technology as an integral part of their learning programme. 

Open learning has raised the profile of basic skills in man\' areas, and has certainly 
effected the development of the basic skills curricu'um. It has also been successful in 
reaching many students who may not ha\e otherwise been attracted by more 
traditional forms of pro\ ision. 'i'he more successful schemes offer a wide range of 
opening times and support students through efficient administrative and record- 
keeping procedures. 



Learning support 

The main aim for someone on a \ ocational course who is experiencing problems with 
basic skills ma\' simpk to be able to cope with the demands of that course. (Colleges 
and training organisations offer several forms of learning support to students on 
mainstream courses: 

• 1 .earning support imits, drop-in workshops or open learning centres nia\- proxide 
vocationalK" related basic skills support. 

• Basic skills specialists may be timetabled to work alongside subject specialists, 
double staffing selected classes. They ma\" also work cooperati\ ely with vocational 
lecturers in identifying students with basic skills needs and discussing methods, 
appr , aches, syllabuses and materials. 
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• Basic skills siipporl can be inicgraled into ihc course programme, either because 
it is a constituent part of the course, as it is in many Youth and Adult 'I raining 
Schemes, or as a result of specific needs recognised by vocational tutors and/or 
senior management. 

• In some institutions addressing students' basic skills needs is seen as a staff 
development issue for all staff. vSome colleges are offering vocational lecturers the 
opportunity to take a ('it\' and (luilds qualification in teaching basic skills 
(9282/3/4), customised to the requirements of students on vocational courses. 



Addressing basic skills in other contexts 

Not everyone with basic skills needs attends any kind (^f learning institution, whether 
basic skills, vocational or academic: in lact, it is onl\' the minority who do. What 
happens however, if a health authority wishes to run a campaign targeted at the most 
disadvantaged sections of the local community, but many people in that community 
have basic skills problems that interfere with the reception of the messages that the 
authority is attempting to convey? Debt counsellors could lace similar problems in 
dealing with their clients' problems, as could schools attempting to involve parents in 
developing their children's skills. In cases such as these it ma\' be possible for basic 
skills specialists to advise and cooperate with the organisations wishing to convey a 
message, by looking at their publicit\' and methods of displa\ ing information. Vov 
example, a numerac\' specialist might advise a health authority intent upon publishing 
various facts and figures relating to heart disease. 
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Case Studies 



This chapter includes four profiles of students from diverse backgrounds and with 
different mathematical backgrounds and needs. The case studies will be used in later 
chapters as a means of illustrating various teaching techniques, styles and approaches. 
Although it is impossible to illustrate ever\' scenario and student problem you are 
likely to encounter^ these examples should ser\'e to illustrate some of the different 
approaches and methods you may find useful. 



CaseStudy1:NADlA 

Nadia is twenty-four and has been unemployed since she left school. She is studying part-time 
on a car mechanics course at a college of further education, which she hopes will lead to 
employment opportunities. 

Nadia is highly motivated, and is trying to improve her numerical skills by attendance at an open 
learning centre. Like many young people in this country she expresses negative feelings in 
regard to her experiences of learning mathematics at school: 

1 didn't like to ask for help as the teacher was always so busy. When I did get help, loftenfound 
there were so many things I didn Y understai id that it was very hard to grasp the particular thing 
the teacher was explaining. " 



Nadia finds the flexibility of the open learning centre helpful in the context of her course. The 
initial assessment, conducted in the Centre, indicated that the course's mathematical content 
was causing her considerable difficulty - her numerical ability had not been assessed on entry. 
Her lecturers had assumed knowledge of formulae and algebraic expressions when in fact she 
was still stnjggling was decimals and fractions. 



"/ feel much more confident that I can complete my course now. I enjoy attending the open 
learning centre andjor the first time in my life I actually enjoy studying maths!" 
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Case study 2: ESTHER 



Esther is 43, was born in Trinidad and came to this country at the age of 7 where she found it 
hard to adjust to adifferent educational system. She is married, with three adult children. Esther 
has had a part-time job as a nursing auxiliary in a hospital for ten years, but finds now that she 
has more time on her hands, and would like to widen her educational horizons. Rumours of 
potential redundancies at the hospital have given her an additional impetus to extend her skills 
and enhance heremployability. She enjoys making her own clothes. 

In addition to the disruption to her education caused by the move to the UK, Esther had an 
illness at the age of nine which meant that she missed nearly eight months of school. In some 
subjects she was able to catch up, but not in mathematics. 

"Before / became ill I enjoyed maths classes, but afterwards I never really understood what was 
going on." 

Esther is currently attending a 'fresh start' course with the stated aim of progressing to an 
access course. The course has four hours of numeracy provision, which the tutor devotes to 
both group sessions, often of topical interest, and to individual teaming sessions. 



Case Study 3: MATTHEW 

Matthew is 51, and lives in a housing estate in Haringey. He is widowed and has a married 
daughter who lives locally, and a teenage son who lives at home. He has three grandchildren 
whom he would like to help with their homework. Since losing his wife he likes to get out as much 
as he can, and is trying to improve his level of educational achievement through attending 
numeracy and literacy classes. He is interested in cookery, and has thought about operating his 
own small catering business. 

Matthew left school at the age of fourteen without any qualifications. He struggled in classes 
and became adept at disguising his problems with basic skills. On teaving school he got a job in 
a factory where he worked until it closed in the early eighttes. Since then he has been employed 
intermittently as a gardener, but is finding this increasingly difficult as he has severe back 
probtems. His weaknesses in basic skills have affected his self-confidence, and it is for this 
reason, rather than for any chance of improving his employment prospects, that he is attending 
classes. 

The local college provides a range of basic skills classes, enabling Matthew to select literacy 
and numeracy classes appropriate to his needs. He was placed in a group studying for the 
foundation level of Numberpower. 

i 7 was greatly relieved to fmd nearly everyone else in the group had the same kind of problems 

as me! I never feel stupid when I ask for help, like I felt at school! " 



Case study 4: MESFIN 



Mesf in is 2 1 and came to England with his sister as a refugee from Somalia three years ago. He 
learns quickly, but his education was disrupted by the war. He speaks English reasonably 
fluently, but has trouble with more specialised and technical vocabulary. He has attended ESOL 
classes in his borough, and made sufficient progress to feel that he could progress to a 
vocational course. 

Mesfin is currently following a carpentry course, potentially leading to an NVQ Level 2. The NVQ 
does not itself demand numerical skills, but many of the skills taught in the classroom and the 
workshop presume knowledge of fractions, metric measurement, areas and perimeters and 
simple geometry. Mesfin has a basic knowlege of maths, but needs help in these areas as well 
as with mathematical terminology. 

There are several students with similar needs in numeracy, whilst at least three of these students 
have language difficulties. The building department operates a drop-in workshop run by a 
lecturer who himself has taught on carpentry courses. Many of the students attending are 
entered for City and Guilds Numeracy examinations, although it is possible that Numberpower 
may be used in the future. Mesfin is currently attending the workshop. 

"Sometimes I don Y understand the explanations the lecturer is giving. It is really helpful to be 
able to work at the problem at my own speed". 
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31 Assessment, Evaluation and 
I Record Keeping 



This chapter looks at some of the methods used tc assess students, both when they join 
provision and in reviewing progress during '.heir course of study. It examines what it 
is that we are tr\'ing to assess, and *",rvv the assessment can aid the process of 
negotiating a learning programme. It emphasises the importance of keeping individual 
records, and of planning lessons. It also discusses how tutors can evaluate their own 
teaching. 



Assessment 

The initial interx'iew and assessment can be the foundation upon which rests students' 
successor failure. If it is done well, the students will feel more confident about joining 
a class, and more positive about their prospects. You may find that you are not the 
person who conducts the initial assessment, rather you will be given information about 
a particular student on joining the class. Alternatively you may tmd, as for example, 
a personal or key tutor in an open learning centre, that you are the one conducting both 
the initial inter\'iew and the assessment. Whatever the case, it is important to 
understand the assessment process and its implications for learning. 

Some schemes will separate the initial intcrx'iew from assessment, while others will 
conduct them at the same time. An initial inter\'iew will: 

• inform students about the diflerent schemes and classes available 

• offer advice and guidance 

• enable students to identify wider needs and goals 

• allow students the opportunity to express anxieties and negative past experiences 
of learning mathematics. 

The environment selected for this purpose should be as private, comfortable and non- 
threatening as possible. It is important to remember to construct a dialogue with the 
student, who should be a"n active partner in identifying and discussing their goals, and 
in negotiating an appropriate learning programme. 



The initial assessment 



II is imporiani ihai all siudcnls arc assessed ai ihe beginning of a programme so thai 
ihey can be placed in suitable provision, where a choice of learning and accreditation 
opportunities are offered, and so that a learning programme can be tailored to their 
individual needs. Hffective assessment will demonstrate to both the tutor and the 
siiidenc 

• the student's strengths and weaknesses 

• any underlying problems thai may affect learning 

• possible problems in understanding key numerical concepts 

• a suitable starting point for a learning programme. 

Possible iinderh'ing problems that ma\' be picked up at this stage if lhe\' have not 
already been identified at the initial interview include: 

• difficulties with language, either because the student has literacy needs, or because 
they are a speaker of other languages. Dyslexic students ma\' invert numbers in the 
same way they do letters 

• any kind of learning difficulty 

• visual or auditory difficulties. 

There is no one standardised method that tutors use to assess students: some schemes 
employ a comprehensive assessment package, whereas others rely on a verbal question 
and answer session. 'I'he belter models recognise that any kind of situation that 
reminds siudenis of formal testing procedures is likek to provoke anxiet\' and inhibit 
performance. 

The initial assessment should reveal both strengths and weaknesses. It should 
indicate ciuiipclences (hat students have alread\' acquired, and should enable them to 
select others which they wish it^ achieve. AI ,BSl.' has developed a list i^f competences, 
published as 77/(' ALBSl ' Suoklanls for /^t/x/V Skilh Simlcnis and Trahurs, which may 
assist in this process. A student ma\\ for example, wish to learn how to measure 
weights and volumes, which can be matched to this competence listed in the 
Sunukmh. 

"Measuring Weights and Volumes in Everyday Situations'' ( I 'nils 7 (///(/ / / / . 

The Suoklanls provide the framework for the Certificate in Numeracy Skills 
iNumberpower), accredited by City and Cuilds (see Chapter 4), and can be used to 
focus student achievement in a form which can be used to gain a qualification. 
The case suidies provide examples of the use of different assessment procedures. 



ERLC 




Matthew 

II became es idenl lo iho uilor assessing Matthew lhai lack ofconndence in his own 
abilities was a major problem for him. In order to pui him al his ease ihe luior talked 
lo him aboul some e\'eryday siuialions in which he was likely lo use numerical skills, 
for example in working oul shopping bills and checking his change. In ihis way she 
was able lo show Matthew lhal he could in fad carr\' oul some numerical operations. 
I'urlher discussion eliciied ihe face lhal Matthew fell nervous aboul ihe prospecls of 
doing wriiien "sums", sialing lhal he fell he could add and subiracl simple numbers 
("when you don'i haw lo borrow"k bul lhal was all. 

Ralher lhan make Matthew do an assessmeni acii\'il\' lhai would reinforcv his 
feelings of inadequacy , ihe lulor wroie down a couple of simple problems for Matthew 
lo solve. As ii sounded as if Matthew could perform simple addilion. ihe luior wrole 
down iwo or ihree problems lhal he would probably be able lo compleie successfully, 
and consequenlly receiw a boosi lo his conHdence, SubsequenlK' ihe luior gradually 
increased ihe difllcuhy of each problem, unlil il became apparenl lhal Matthew would 
struggle if assessmeni progressed. As ihe lulor ihoughl lhal Matthew mighl benefii 
from working lowards ihe foundaiion le\'el of Xumberpower she gave him an acliviiy 
from ALBSU's . [sscssmcni l\ick. 



Nadia 

Nadia broughl an assignmenl sel by a mechanics leclurer wiih her lo ihe open learning 
cenire. The assignmenl involved ihe use of complex formulae and numbers given lo 
four phiees of decimals. Discussion beiween Nadia and her uilor rewaied lhal 
allhough Nadia ihoughl lhal she had underslood decimals and fraclions al schcvoL she 
was noi sure how much she remembered. Nadia was ob\'iously highl\' moii\'aied. and 
acciisiomed lo wrillen assessmenls on her car mechanics course, so ihe luior fell il 
accepiable lo give Nadia a nK)re subsiantial wrillen acli\'ily. 

The luior chose ihis form of assessmeni. ralher lhan :>eries of wrillen lasks. because 
she fell il would nol resemble a ft)rmal lesi. 

Al ihe end of ihis activity ihe lulor and Nadia discussed the results, and beiween 
ihem dewloped a learning programme for ihe immediate future. 



Leaming plans 

Students need a learning plan w heiher ihe\' are part of a group^ or learning al their own 
pace (in an open learning centre^ for example), A suid\' programme which lakes 
account of each person's individual abilities, needs, interests and aspirations v/ill help 
ensure lhal the student feels adequately supported, moii\'aled and that there is a sense 
of direction lo their studies. In a group situation sludenls will feel lhal iheir personal 
needs are being catered for, while sludenls working in a less siruclured en\'ironmenl 
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PROGRAMME OF WORK 
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should feel secure in the knowledge thai their learning is focused. A learning plan 
should encourage students to be less dependent on their tutor, as they should know- 
beforehand of areas to be covered, and guidance abou; resources which may assist 
them. 

An individual action plan should: 

• encourage independent learning 

• be informed by both initial and on-going assessment 

• assist in identifying needs and goals 

• be relevant to the learner's expressed needs and goals 

• break down learning into achievable "steps" 

• be both understandable and coherent 

• not be over ambitious, as this may be intimidating and reinforce feelings of 
inadequacy 

• be reviewed on a regular basis. 

Matthew and his tutor discussed his needs and aims. The tutor felt that the fact that 
he could work out shopping bills and check his change was a good starting point, and 
she suggested a range of activities that would consolidate and extend these skills. She 
then suggested a little work with addition and subtraction problems, gradually 
increased in complexity. Subsequently, she suggested further work on applying 
addition and subtraction to other contexts. As Matthew was thinking of working 
towards the foundation stage of Numberpower, his tutor also suggested assignments 
which would meet the performance criteria. 

Esther's initial discussion and assessment had highlighted the fact that as her long 
term aim was to be a teacher, and as she needed to either gain at least a "C" grade at 
GCSH mathematics or pass an entr\' test set by a tc^icher training institution, she 
required an intensive programme that would give a sound grounding in numerical 
concepts. 

Both Mesfin and Nadia were following vocational college courses, so their action 
plans concentrated on developing numerical skills in context. In cases such as these the 
tutor has two iobs: 

• to assist the students in identifying their mathematical strengths and weaknesses 

• to plan activities ^ich will focilitate and reinforce the acquisition of skills in an 
appropriate vocational context. 



NUMERACY - SELF ASSESSMENT 

Name 



Look at the following problems. Tick the box which applies to you: 



1 . If you spend 25p and 46p. how 
much do you spend altogether? 

2. 406 + 
279 



3. How much change do you get 
from £20 if you spend £12? 

4. 78- 
23 



5. 204- 
197 



6. How much do three 24p stamps 
cost altogether? 

7. 56 X 

5 



8. 34 X 
27 



9. If you share £24 among four people, 
how much does each get? 

10. 208 -4 = ? 

11. 364 - 14 = ? 



Easy 


Hard 


1 need a little 
help with 
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NUMERACY - SELF ASSESSMENT - Page 2 



11. Write 2 678 043 in words 

1 2. Convert 3.45 pm to the 24 hour 
clocl< 

13. How much is 2046 to the 
nearest 100? 

14. Two pieces of cloth measure 
2.4 metres and 0.95 metres. 
What is their total length? 

15. 7- 
0.67 



16. 0.23x0.6 = 

17. 3.5-0.7 = 

18. If you earn £200 per week, how 
much extra do you get if you 
receive an 8% pay rise? 

19. Work out the VAT on a £34 
restaurant bill 

20. % + 2/7 = 

21. %x% = 



Easy 


Hard 


1 need a little 
help with 





































































22. Are you familiar with the metric system of measurement 
(metres, grams, litres, etc)? "{eslUo/k little 
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STUDENT DETAILS 

Name hlcJu^ E^cU/wom. Subject fn^xt^S 

Tutor Accreditation pooue^ Ijzaj^S- 

Date 2> ^2- 1 ^ S Date of progress review 17 1 b j ^ s 

student's long term goals 
Student learning needs/goals 

"Tlua -frachcvis cue, LM^p^^v^hxA^^ (o^ox^Siz ^ fHii 
Topics/skills to be covered in next six weeks 
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Planning lessons 

A lesson will only be elVeclive if il is ihoroughly prepared and planned, ll is equally 
important thai the plan for one specific class should relate to an overall scheme of work 
for the group uf appropriate) and for the individuals comprising il. It may help lo 
concenirale on devcK^ping the overall scheme first, as then you may find the individual 
plan has a clearer focus. 
Il may help to take into account: 

• what exactly you wish the students to achieve 

• how this relates to your broader scheme or s\-llabus 

• the disparate needs of individual students 

• the pace and type of activity 

• methods of ensuring group interaction, whilst allowing people to acquire skills at 
their own speed 

• the resources and materials \ ou may need 

• the ph\'sical environment you will be working in. 

'f he students in Esther s class vary greatk in iheir abilit\' to handle numbers, yet their 
tutor is concerned lo promote group discussion and mutual support. The crux of ihe 
problem for ihe Uilor is how exactly lo plan a session invohing ihe whole group while 
meeling the needs of individuals. In the event, as everyone could al least add and 
subtract, the lulor decided lo look al number of reslauranl menus, and ask siudenls 
10 calculate different bills. Students who encountered difficulty with mulliplicaiion 
were given additional supportive material, while more advanced students worked out 
\\\[\ service charges and relative value for money of particular restaurants. 



Records of work 

Il is vital that accurate records are kept of students* work: il will also encourage 
students to be more independent if they keep their own records. It is much easier for 
both the tutor and the student to check progress if a clear account of the student's work 
is available^ especially in a situation where a student has more than one tutor. This 
being said> you will find it no easy task lo persuade man\' students to complete records 
at the end of each session, and you will need to convince them of its importance. Such 
an opportunity often presents itself during a progress review session^ as it is often 
difficult for a student to recall exactly those activities undertaken in the preceding 
period if there is no readily available^ concise evidence of their achievements. You may 
also find it of assistance to keep your own records, of both groups and individual 
activities. 
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Name 



WORK RECORD 



Title of work 



Number 



Date 
begun 



Date 
finished 



CommeHcS 



Tutor's 
comments 



to rt^duitw 



40- 
So 



Tost n^Ut" 



70 



Try p<ac>iSvvt^ 



Comments you can write: 

• Too easy • Just right • Too hard • Interesting 

• I need more practice • The instructions were too hard to understand 



Boring 
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Il should be emphasised thai ihe numbers of pieces of paper thai siudenis use as 
guides should be kepi lo a minimum - a learning plan and record of work are quiie 
sufficienu and can even be combined if space is allocaied on the plan for dales and 
commcnls. Obviously ihe inilial interview and assessment will require more 
papenvork, but on a daily basis there is no reason for overloading a student with 
unnecessary' paper. 

Evaluating your teaching 

l^ven experienced numeracy teachers sometimes get it wrong! It is possible lo 
misjudge the degree of competence, motivation or interest in a specific topic held by 
a group or individuals. Most teachers have had the demoralising experience of 
carefully preparing a lesson and designing thoughtful and detailed materials which are 
not appreciated by their recipients! 'I'he good news is that this happens less frequently 
as you N'ourself develop in skills and confidence. It also helps lo evaluate \'our lessons 
regularly, so thai you can analyse their relative good and bad points. 
Qiiesiions lo ask include: 

• Are the slated objectives of the lesson being met? 

• Did ihe lesson appear to involve and interest students of all abilities? 

• Were the pace and activities varied enough? 

• Was there enough lime for all students to complete their tasks satisfactorily? 

• Were the materials and resources used easily accessible and understandable? 

• Did the organisation of the lesson run smoothly? 

• Did students appear lo be working competitively, or cooperatively? 

• Did you feel that you had a rapport with your students? 

• Did you sense that students were enjoying ihems. .ves, or did they appear to be 
frustrated? 

The last is the most subjective and arbilrarx* question to answer, yet you will probably 
develop a sensitivity to students' emotional responses that will guide you in evaluating 
your performance^ and in consolidating your expertise. 
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Progress and Accreditation 



This chapter looks al how siudciils' progress can bo assessed, hoih in lernis ol* 
accredilalion and less tangible criteria. It stresses the importance of regular progress 
reviews and discusses the purposes of the t\ pes of accreditation as ailable, especially 
competence-based assessment such as Numberpower, It also looks at the problems 
and opportunities facing students when they progress. 

It can be ev ident to a tutor that a student has made progress: \-ou may feel that the 
student has a greater feel for numbers and is llnding it easier to apply a skill lo a given 
context, lor example. It can often, however, appear less e\ident to the student. 
Numeracy has the ad\'antage over literacy in that progress is often quantifiable. There 
is also a more logical order in which skills are acquired which enables progress to be 
checked against more specific targets. Students experiencing "maths anxietx" may 
need more than the evidence of correct answers to feel they have actually made 
measurable progress, as lack of confidence max* affect their evaluation ol' their own 
performance i to one person three incorrect answers out of twelve may imply progress, 
while another will focus on the three incorrect solutions ». 

It is therefore important to compile a set of obieciives or targets with the student 
against which progress can be measured. It is often helpful to set a regular re\iew 
period, say, a five or six weekly interval, at which time students have the opportunity 
lo: 

respond to written questions concerning progress or lack of it 
discu.ss problems with their tutor 

articulate any concerns ihey may have about ihe tuition and support thex- have 
received 

renegotiate or add to their learning programme 
flag a new interest or change of direction 

review progress in working towards accrediied tuitcomes le.g. Numberpowen. 

It may ver\' well be the case that all or some of these items have been dealt wiih during 
the normal course of events. The learning review acts as a safetx" net, tt) ensure that 
students do not feel that they have been neglected or their needs or aspirations 
overkH)ked. 
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Name 



PROGRESS REVIEW 

Date 



What are the mam things you have learned or done in the last six weeks? 



Did you cover the skills and topics you wanted to? 



I 



What did you most enjOy? 



What did you feel you did best? 



What would you like to practise further? 



What would you like to do next? 
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Sludenis should idcniity certain targets so that it is easier to assess whether or not 
those targets have been achieved, Matthew, tor example, wished to be able to check 
his bills with confidence, and to have the appropriate skills in addition and subtraction 
of sums of monev. It is important that students understand that incorrect answers are 
not necessarilv svmptomatic ol'a lack of progress . In open learning centres students arc 
encouraged to mark their own work, and to use the correct solution as a stimulus to 
identifying their own mistakes. This practice has been adopted by many tutors in 
group situations (please note it is noi recommended to mark students' work with a 
series of ticks and crosses accompanied by a mark out often or twenty). It can also be 
difficult to persuade students that even though lhe\' have "got the wrong answers", 
ihcv have made progress because they are using the correct mcthod(s), 

'Fhe review process ma\' highlight a range of evidence indicating the extent ot any 
progress made; 

• students feel their ow n uirgets have been met 

• anah'sis of records ol work shows a range of tasks and assignments compleicd ai a 
reasonable time scale 

• both students and tutors feel that there is sufficient evidence in a portfolio olw ork 
to show that students have achieved a competence outlined in ihc ALBSU 
Standards or in Numberpower 

• students have performed satislactoriK* in self-asscssmenl acti\ iiies. 

It is cspecialK* important that a student workintz in an environment with a llexible 
mode of attendance, such as an open learning or drop-in centre, is reviewed on a 
regular basis - ihis also places some responsibility on the student should there haw 
been an\' hiccup in the administrative process which regulates and signals that reviews 
are imminent. 



Using accreditation 

There is often debate amongst basic skills specialists about the extent to which 
accreditation of anv kind is beneficial to students. An element ol ALBSU^ quality 
standards refers to the desirability of making accreditation available to all, and that is 
surely where the emphasis must lie: not evcr\' student will need or want a certilicate, 
but should have the opportunity to aim tor one should they so desire. 
Advantages for students working towards accreditation include: 

• increased self-confidcwe as a result of certifiable achievement 

• increased motivation 
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• rumiliurisalic)!! wilh accrcdiuuioii I Vainowork, either in rcspcci of working towards 
an oxaminalion or towards conipotcnco-basod certification 

• improvement in study skills 

• enhanced opportunities for progression. 

An additional lactor which may weigh with students educated in other countries is that 
working towards a certificate in basic skills may very well help them to adapt to 
practices and procedures commonly adopted by examining and validating bodies in 
this country. 

There are disadvantages, in that some students may find any kind of formal 
assessment process stressful. This is especially true of exams, but can also be true of 
competence-based assessment. The consiraints of a sx'llabus or list of competences 
may deter exploration of other paths, while not all certificates possess "currency" wilh 
employers, colleges or training bodies. 

Types of accreditation 

There are two main routes that students can take to gain certification, namely by 
passing an examination, or by compiling evidence, usually in a portfolio of completed 
assignments, that they haw reached a specified standard. \'arious examining bodies 
offer numeracy, including ('.ity and Ouilds, the Royal Society of Arts (RS A) and the 
Associated Examining Board < AMB i. Many institutions specialising in basic skills also 
offer a (K;S1': in mathematics to adults, prt)\'iding what ma\' be a more supportive 
ein ironment in which adults can learn than that provided by a typical college course 
geared to school Icawrs. 

The most common form of competence-based assessment that you arc likely to 
encounter is Numberpower ((*,ity and (luildsi, which correlates to the ALBSU 
Standards. It is offered at three levels: foundation, and stages one and two. It 
emphasises the kind of numerical competence people are likely to require in their 
everx day lives, whether at honK\ at work or while studxing on a vocational course at 
college.; This approach can mean that students can accumulate evidence by means 
other than by completing a worksheet in the classroom. Mesfin, for example, 
measured off pieces of timber in the workshop in order to make a cabinet. This was 
observed by his \'ocational tutor, while his luimeracx' tutor was able to see the finished 
product. 

Numberpower is organised into an accreditation Iramework such that each stage is 
divided into units, which in turn are di\'ided into elements. liach unit is presented in 
a specific format: 

• a description, which gives a general account of the competence in question 

• performance criteria, which set out the standards by which activities will be 
assessed 
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ihc range, which indicates the kind of calculations and acii\'itics acccpiahle, 
examples of contexts, and sources ot* e\'idence (such as performance in the 
workshop) 

underpinning knowledge and understanding, which maps the skills that students 
will need to have in order to acquire the competence. 



Description 



This unit is concerned with the processes of planning 
the use of available money and time and keeping 
basic records. 



Range 



Types of money: pounds and pence (sterling). 

Types of transactions: finding the cheapest of a 
maximum of five items with different costs but the 
same base unit. i.e. in terms of volume and capacity 
(e.g. different brands of soap powder in E4 packets, 
different brands of beer priced per pint, mineral water 
priced per litre). 

Example contexts 

Shopping. 

Optional aids: calculator, ready reckoner. 
Source of evidence 

Performance in the workplace, in personal work 
projects or through projects/assignments/ 
simulations over a period of time, supported by 
personal report and witness testimony. 



Element 2-1: Select goods by price 



Performance criteria 

a) All items are checked that they have the same 
base unit. 

b) The cheapest item is identified. 



Underpinning knowledge and 
understanding 



Unit 2-1 - Select goods by price 
Students/trainees will be expected to know: 

• place value of amounts of money 

• place value of numbers 

• coins and notes and their value 

• base units: volume, capacity 

• keywords/abbreviations: litres - 1, centilitres - cl 

• how to read amounts of money in figures 

• how to put amounts of money in order of value 

• how to read base units: volume/capactty 

• how to check base units to make sure they are the 
same 



This format is also that used in the iVamework lor National Wicalional Qualifications 
iN\'Qs>. This can help a student's progression from basic skills provision to a 
vocational course, N\*Qs break down the skills which underpin an occupation into 
llicir constituent parts, and can increasingK' be matched to Xumberpower and 
Wordpowcr competences, 

(icneral National \'ocational Qualifications i(iN\'Qs' contain a core skills 
component, which comprises communication skills, numeracy and information 
technology*. The communication skills and numeracy are couched in similar terms to 
those used by W ordpowcr and Numbcrpowcr, and in many cases are direcih" 
comparable. 



Progression 

Many basic skills tutors assist their students in developing their basic skilK to such a 
level as lo increase iheir prospects oi* pri\uressing \o employment or onto another 



course, 'llicro can however, be a number ofluirdles placed in students' \va\' before 
lhc\' can progress: 

• Some jobs and courses demand qualifications thai sludenls may not haw. 

• Basic skills qualifications may noi consiiiuie "currency" with employers or course 



• 'Hiere may be negaiiw perceptions of students originating iVom basic skills 
provision. 

• Students ma\' not wish to progress, if they feel safe and secure in a familiar 
environment. 

• Students ma\' not have study skills adequate to cope with a particular course. 

• There can be inadequate support for students who may continue to have basic 
skills needs e\ en if they do mow on. 

• Students may move from a fairly safe and secure environment to a more 
competitive one. 

• li may be difficult for adult students to come to terms with being part of a group 
dominated by younger people. 

• 'i'here may be entr\' tests. 

N\)t all of these problems are easily surmountable, but there are some wa\'s in which 
students' paths can be smoothed: 

• Achieving Numberptmvr and \\ ordpower can boost a student's confidence, and 
enable them to move to an N\'Q course more easik. 

• Whether or ntn the\' achieve accreditatioiu presenting a portfolio of well-organised 
work can impress interviewers. 

• (bourses may offer accreditatit)n t)f prior learning as an allernatiw to formal 
qualification. 

• Availability t)f stuind educational and careers ad\'ice and guidance can assist 



• Basic skills tutors can assist students in preparing for entr\' tests. 

• Basic skills tutt^rs can assist students applying for specific courses or occupations 
by ensuring learning pn^grammes and content are focussed on students' long term 



• Availability of learning support while studying another subject can considerably 
alfect students' chances of successful cuitcomes. 

• Existence of pre-\tKational and course preparation programmes may benefit 
students. 

• ( inirses specifically geared to adults le.g. "Access" courses or engineering courses 
for women returners) can pnnide more supportive environments for adult 
learners. 



tutors. 



students considerablv. 



goals. 





Methods and Approaches 



This chapter explores ihc kinds of topics and skills that could be used with students 
at different levels, as in the case studies. It also suggests a possible order in which tt)pics 
could be cowred and indicates some of the factors that \-ou may have to take into 
consideration. 

Order of teaching 

'I'he basic dilemma for a luimeracy tutor relates U) the wa\- in which a skill is 
imn)duced: shtuild you start with the skilK or with an application? There is no simpk' 
answer to this question that will be appropriate to e\vr\' situation, nor is it necessarih' 
desirable that all tutors should use the same methods. It is important , however, thai 
students are not developing skills divorced from the contexts in which they are likely 
[() encx)unier them in ewryday life. 'I'his can be an issue for tult^rs wtirking with 
students in an open learning or drop-in einironment, where it is sometimes hard to 
wean students from the practice of ctmipleting endless pages t)f "sums" [or "number- 
crunching" !. This is where the imiividual learning plan assumes significance, and 
where it is important lo address individual needs and concerns, while at the same time 
providing a range t^f quality resources and materials which stimulate inicrest. 

It is often the case that a student will present a problem or interest fi'om which you 
can extract the mathematical content. You may find, howe\*er, that dealing with the 
skill in question is problematic, in that it presupposes mathematical knowledge which 
the student may not possess, Vor example a student on a catering course studying 
nutrition ma\- be given data relating to nutritional composition til* floods in percentages: 
a prt^blem if the student does not understand the concept of parts i^f whole numbers, 

.\ group session is \ ery often belter structured around a practical application, with 
supplementar\' exercises and materials suitable for a range of abilities. What may not 
be evident however, is that in many cases it is not desirable to select a topic on a 
arbitrary basis: maihematic skills are usually taught in a specific order, as one concept 
builds upon knowledge of another, 

\ou will often encounter students who can perform mechanical functions without 
any real understanding of the underlying numerical concept. This can lead to 
problems when you ask the student to perform more complex calculations or when 
discussing which particular skill is applicable [o specific context. The most common 
problem of this nature that you will discover is that a lack of understanding t^f place 
value. This may be denK^nsiraied through a student: 
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• misaligning an addition or suhiraciion problem 

• hcing unable lo csiimaic or 'Yound off numbers 

• t'orgciiinu lo '\'arr\ " numbers lo another column or placing the curried number in 
the wrong column 

• I'orgeiting to add a zero during ihe second line ol long multiplicaiion. 

This will become more of a problem for students when ihcy try grouping pans oi 
numbers into lenihs. hundredths, etc. without an understanding of place value to 
whole numbers. 

W hen children are taught place \ alue at school, teachers often employ various 
physical resources, such as counters, to illustrate grouping of numbers into multiples 
of ten. This is a little harder with adults, as such activities will be perceived as 
"childish", and may deter rather than encourage. It soon became clear to Maureen's 
tutor that she had very little understanding of place value, so she decided to use some 
of the introductory exercises in TlwXwncrLuy Pack^ by Diana C.oben and Sandy Black 
see page 36 She alst) discussed money with her, using coins as examples c^f numbers 
gnniped into multiples often. I'his helped, as Maureen was familiar with the idea of 
'value' assigned to different notes and coins. V\k tutor did have to tread carefully at 
this stage howe\ er, as it is possible to appear tt) be condescending if the subiect is not 
treated sensitively enough. 

Esther's tutor was faced with a similar problem, but with a generallv more 
advanced group, she needed to ensure that all students understood the concept before 
pnwessing to more ctmiplex tasks. She decided first of all io introduce students to the 
history of numbers and mathematics, demonstrating that origins of mathematics are 
not grounded in the Western Huropean cultural tradition, and also provoking 
discussion of different systems of grouping numbers, and the reasons for using groups 
based m multiples often. She then made use of an approach which enabled students 
to focus m both decimal and whole numbers, by placing a series of numbers in 
appropriate columns. 

Introduction, t)r reink)rcemeni of the concept of place value, should be followed by 
skills taught in the ft)llowing order; 



1. Addition (especially of money). 


7. Fractions. 


2. Subtraction (especially of money). 


8. Conversion between fractions and 


3. Multiplication (both simple and long). 


decimals. 


4. Division (both simple and long). 


9. Percentages. 


5. Estimation and "rounding-off" numbers. 


10. Areas, volumes, perimeters. 


6. Decimals (some tujgrs may introduce 


11. Ratios. 


fractions first). 


12. Averages. 
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2 




t t t 

This 2 means This 2 This 2 
200 means means 
20 2 units 

Count the squares to check. 

222 = 2 hundreds + 2 tens + 2 units 

We say: Two hundred and twenty-two. 





/mw / \\k \ Uffknh\ l\uk. . \l.liSl ' 
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'I'he twenty-four hour clock can be inin)duccd ui any lime once suidcnls can add and 
subiraci. allhough questions involving addition and subiraciion of hours and minules 
are ollen demanding. Metric and imperial measurement can be introduced when 
sludenis have a lair understanding of decimals, and in the case ol imperial 
measurement, fractions of quantities, although ver>' simple measurement can be 
introduced at an earlier stage, especially if students are not likely to progress lo 
working with decimals. 

You mav find it beneficial to introduce simple bar charts at an early stage, as these 
will provide illustrative material for a number of topics, and they are relatively simple 
to interpret. Line graphs, pictograms and pie charts may have lo wait until students 
understand how to use parts of numbers and how to use scales. Maps can be 
introduced at any stage, although any activity necessitating an understanding of scale 
and direction is probablv better left till a later stage. 

It should be emphasised that it is very important, both when giving an oral 
explanation, and when developing written materials, lo break the concepts down into 
small enough ^Nteps". ^'ou may find students are floundering unless you ensure that 
there are no gaps in vour explanation. Obviously the more advanced students are. the 
fewer the stages \ou will need to break skills into, but even the more numericalK' 
a)mpetent student will suffer from inadequate explanations and examples. 



Addition 

Matthew's tutor started with the premise that he would be mt>re ctmifortable relating 
10 situations she could alreadv deal with. As there were se\eral other people in the 
group at a similar level the tutor decided to structure her initial lessons around a 
discussion of an activitv from the foundation level of Numberpower. She encouraged 
students to discuss how they worked out shopping bills, several of whom stated that 
ihev counted on from the iirst number, b'or example, a student adding 6p to ISp. 
counted six units forwards from eighteen to arrive at the answer. 

What all students who struggle with written addition funis' ha\ e in ctMiiiiKMi. is the 
inabilitv to form mental number bonds when performing a calculatitni. People who 
calciilaie efficientlv do not have to spend time working out "nine plus \mx\ lor 
example, as the answer is already part of that person^ conceptual repertt)ire. Clearly 
it is important for students without the lacility to make use tif such number bt)nds to 
deveU^^ one bv taking the opp^^rtunity to practice their skills as much as possible. 
Again il is advisable that the student tackles as man\' problems t)f this nature as 
possible, while a range of different applications is expUnvd. 

After the group had explored methods of addition, and the tutor had given students 
the opporlunitv lo prauise their skills, she encouraged them to look at a range t)l 
siiuations where the\' might have to use additit)n, and to explore the use of dillerent 
words and terms lo signal when addilion slK)uld be used (note: this may also be an 
issue for siudents with language needs, even if the\' add perieclly ). 
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Terms which indieaie addiiion: 



V 


plus 


• total of 


• 


add 


• sum of 




added to 


♦ increase by. 


• 







In siihseLiiieiu lessons ihe luior weiii on lo more complex addiiion problems, ensiirinu 
ihai she covered ihe following siages ihoroiighly and gradually: 

addiiion of single numbers wiih loial ol' under 10 
addiiion of single numbers loiallingover 10 
addiiion of double numbers wiih loial t)f twer 10 no carrying - 
addiiion of double numbers wiih loial of over 10 carrying lo one column 
addiiion of double numbers wiih louii of over 10 carrying lo oiher columns- 
addiiion wiih noughis. e.g. 301 -f 60 
addiiion of more ihan iwo numbers, 

Matthew progressed ihrough ihe Iirsi ihree siages wiihoui difliciiliy. bui ai ihis siaue 
some of his answers were incorreei, 

Matthew w as able lo handle monev in some everyday siiuaiions. as were mosi of ihe 
oiher siudenis in his class, Mosi siudenis I'ound ihai coping wiih linancial paperwork 
was much more burdensome, howewr. Undersianding ihe use of monev is a viial 
prerequisiie lo successful funciioning in our socieiy. and ihe luior speni mosi of ihe 
lime during her iniiial encouniers wiih Matthew's class ensuring ihai all siudenis 
were lamiliar wiih ihe basics olOur monelary sysicnu includinu: 



making paymenis wiih coins, noiesand cheque^ 
working oui cosis of shopping bills 
checking change 
• budgeiinu 



3X 



checking bills and invoices. 
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Planning a weekly budget 



PERSONAL 
FINANCES 



• Understanding of pounds and pence. 

• + - money amounts up to £1 50.00. 



Jane works as a c:encai assistant ana nves at home with her parents 
^er weekly budget iooks nke this 









Take home pay 








1 tampiifi 
tI4.00 

Add Jane's financial commitments together to find out her weekly take home pay. 
^] You may use a calculator. 

Jane has iust had a pay rise o( £1 5.00 per week. 
Make up Jane s new weekly budget in the same format as above. 



You can use tt^is for Numberpowef Fourxjotion Unit 2 Element 2 



'i->m III, .U^t\:um, iit l\uh. M.H^l 
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• planning cxpcndiiurc 

• convening bciwccn pounds and pence 

• writing amounts o{ money correctly 

• comparing prices. 

To this list Esther's tutor also added the I'ollowing: 

• using decimalised currcnc\' 

• calculating shared pa\'ments 

• working out which purchase gi\'es the best \alue (is a hulk purchase necessarily 
better value?) 

• selecting investment and credit arrangments. 

Using a calculator 

Vou will probably often hear students express the opinion that using a calculator is 
"cheating". A calculator can be an invaluable took howewr^ enabling students (o 
check their work as they progress, alleviating the chore ol' working out long 
calculations^ and allowing them to concentrate on dewloping new skills, rather than 
spending lengthy periods on repetitive tasks. Matthew did not know how to use a 
calculator, and had to be shown. ()b\'iously one of the greatest draw backs lor the 
numerically inexperienced user is that it is not easy to disco\'er if you ha\'e made a 
mistake: that requires estimation skills which may not be developed until a later stage. 
Matthew's tutor suggested that he alwa\'s repeat any calculation, and that where\'er 
possible he compared answers with another student. 

Esther's tutor demonstrated the use of the memor\' functions in enabling the user 
to handle more complex calculations. She also explained the fact that calculators will 
always omit final noughts after a decimal point, which may cause the unwary to make 
mistakes when dealing with mone\*. Both students were given assignments which 
exercised their ability to use a calculator efficiently. At a later stage Esther's tutor 
planned to show her group how lo use the percentage key. 

Subsequently the tutor explored a \ ariety of applications relevant to each stage of 
the addition process, gradually introducing a number of assignments relating both to 
the ALBSU Standards and to the l^oundation Stage of Numbcrpower. As she was 
lr\'ing to avoid the continuous use of paper-based activities^ she used a number of 
board and card games aimed at stimulating students' use of number bonds, by 
matching answers lo problems, for example: 



Match the 
value of the 
"dominoes" 




40 A 2 



Olhcr acliviiics can he based on \ ariaiii)ns ot""Snap*\ "Bingo" or other familiar games 
where values are assigned or running totals (such as scores} are kept. 

The tutor used Matthew's inieresi in cooker\- to de\ isc appropriate assignments lor 
hinu such as calculating calorie totals ol" particular meals, or pricing menus. 

Esther's tutor w ished to ensure that all students in her group could add ellicicntlx', 
although most were able io handle addition in most normal situations. She introduced 
a range of assignments which related to Stage 1 ol' the Standards (see examples on 
pages 4244). She also showed students how to handle lists of figures by linding 
numbers totalling ten: 



25 
38 
73 
47 
92 
55 
11 



+ 



At this stage Esther's tutor decided to introduce more complex monetar\' applications 
as she felt that most people in the group would soon be ready to work on decimals. She 
explained the use of the decimal point both in separating pounds from pence, and in 
separating whole numbers from parts of numbers. The assignments that she used with 
students made use of both more complex and longer addition problems than those 
used by Matthew's tutor. As she wished to familiarise students with the use of 
computers in assisting mathematical learning, she initiated students in the use of 
simple spreadsheets to perform calculations. 



Subtraction 

Matthew's tuit)r now encountered a prtiblem commonly faced by numeracy tutors: 
students in her class already familiar with subtraction had learned sewral methods of 
performing the same task. There was also a number who could not subtract at all. In 
such a case it is crucial to allow students to make use of what skills they do ha\ e - to 
do otherwise can both alfecl confidence and lead to confusion. It is equally important 
It) standardise the approach that \'ou use with students new to the subject, and to 
ensure that the method selected is commonly employed in published materials and the 
scht)ol curriculum lasjnany parents wish to be able to assist their children i. You may 
find however, that you have to tr\' more than one wav of explaining something, should 
the student fail to grasp your original explanatit)n. 
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GOING ON HOLIDAY 



j YouVe got £200 and you are planning to go on holiday to 
j Brighton. 



Hiring a caravan for one week costs £80 

Coach £15 

Food £40 

Drinks £25 

Eating out at a restaurant with a friend £15 each 



Work out the total for your plan. 

Check if you allocated suitable amounts of nnoney for each itenn , 
Change your plan if necessary to keep within your budget. 
Will there be any money left for unexpected situations? 
Make a note of the spending on this holiday. 




HOLIDAY SPENDING RECORDS 


e 


P 
































TOTAL 
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AT THE POST OFFICE 



1. How much is a first class stamp? 

2. How much will you pay at the post office to send two letters 
first class? 



3. How much is a second class stamp? 

4. Find the cost of sending two second class letters? 

5. How many stamps are there in the first class stamp book 
and how much does it cost to buy one? 

6. How many first class stamps can you buy for £1 .00? 

7. How many stamps are there in the second class stamp book 
and how much does it cost to buy one? 

8. How many second class stamps can be bought for £1.00? 
How much change will you have? 



9. How much will you pay for: 

(a) 4 second class stamps 

(b) 5 first class stamps. 
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Fibre in our food 



Skills you need before you begin: 

• Reading for information. 

• Adding. 




Fibre i\ch foods are good for your heoWh They fill you up. They stop constipation. They 
may help prevent bowel problems like cancer of the bowel 

We need 30 grams of fibre every doy 

Look at the chart: 



Plan five different menus for yourself 
from Monday to Friday with enough 
fibre per day. 



I These are some fibre-rich foods, 
i The figures show how many grams 
i of fibre each Item has. 
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Matthew could subiracl simple numbers on paper, and had des'ised coping 
siraicgies lo deal with working out his change in shops based on "counting on": 



To find change from 50p for an item costing 34p 
50-34 = 

34 + 6 (making 40) + another 10 (making 50) 



Other students explained that the\' sometimes visualised coins in order to arriw at the 
right answer, while others wailed till the\' had the change in their hands and worked 
out whether it was correct b\' looking at it. Most students stated that they found 
difiiculty in ascertaining whether or noi they were given the right change by looking 
at a receipt. The tutor took the opportunity to distribute a range of receipts obtained 
Irom shopping excursions where she had purchased fewer than foui- items, which were 
then discussed by the group. 



Terms which indicate subtraction 

• Minus 

• Less 

• Decrease by 

• Take away/from/off 

• Reduce by 

• Difference of 

Also: 

Questions comparing quantities such as: 

• How much bigger/smaller/taller/longer? 

• How much cheaper/more expensive? 



Matthew was already able t(^ subtract single llgures, and double figures when no 
borrowing was iin'olwd - the tutor helped other students who were not able lo 
subtract at all by getting them to count back on a ruler or number line. A\any students 
experience difficulty when dealing with "borrowing" and Matthew was no exception. 
Often people have vague niemories of being tauglit the process at school without any 
clear recollection oi'how exacth' to carrv out the procedure. Many adult students will 



have bo'.n laughl how lo "pay back" numbers ihc\' haw "borrowed" by adding one lo 
the preceding cohimn on ihe bottom row: 



1 

2 /8 

1 6 



Should ihe student already be fainiliar with this method, there is no reason to change, 
but should the student either be completely new to "borrowing", or haw loi'gotten the 
principles, then it is usual to show students how to use the decomposition method: 



2 1 

1 8 
1 6 



The reason for this is that decomposition reinlorces a student's understanding of the 
process of subtraction, and can be explained in terms of place \'alue: when the one is 
placed beibre the four in the above example we are really adding ten to four, to become 
fourteen; when one is subtracted iVom the three, in the preceding column, we are 
really taking ten away from thirty, to compensate for the ten we have already 
''borrowed". This is the method that is currently used in schools, 

Matthew grasped this concept easily enough, but encountered difficulty when he 
started to work with larger numbers: 



16 1 

6/ 3 - 
5 9 4 

1 7 9 



It is common for students to lorgel to extend the working all the way. Other common 
mistakes niade with addition and subtraction are shown (opposite. 



45 

•I 



26 + 

11 

12 



51- 

34_ 

23 



All digits 
totalled 



45 + 

•| 9 Units carried 

~ instead of tens 
94 



Subtracting 
smaller digit 
from larger 
-avoiding 
borrowing 



40- 

22 

— ten 



Inability to deal 
with noughts by 
converting to 



36 + 
85 



Carrying 
forgotten 





9+56=146 

Units added to tens - 
place value problem 



61- 
29 




Forgetting to 

complete 

borrowing 



200- 
183 



Problems with 



handling 
127 noughts 



^ — 
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Subtracting - Skills and Applications 



Subtracting single numbers 




Checking change and receipts 


Subtracting double numbers - 
no bon-owing 




Comparing heights or 
distances 


Subtracting double numbers - 
borrowing 




Working out length of fabric or 
wallpaper left on a (Oll after 
cutting a piece off 


Subtracting larger numbers - 
borrowing 




Checking mileage on a car 


Subtracting from numbers 
containing noughts 




Checking debit column on 
bank statement 

Checking price and wage 
deductions 



One pn^blcm wiih leaching siudcnis how io use ihc dca^nipi^siiion method is ihai ihey 
ohen experience dirficuhy in dealiniz wiih ntuighis. h is noi always easy lo understand 
ihe logic of borrow ing from a noughil 

1 9 9 

2 0 1 

in a problem such as the one above ii may help lo explain the presence of the nine to 
the tens column as the result of subtracting one iVom fortx' ' hence also the presence ol' 
the three in the hundreds column k 



48 



50 




Matthew's luior was anxit)us [o spend as much lime m exploring coniexis in which 
siudenis mighi use subiraciion as on ihe mechanics t)fnhe skill iiself. As well as 
discussing wriiien receipts, she planned aciiviiies such as working oui balances leli in 
building society or bank accounts alter a withdrawal had been made. At this stage she 
was reluctant to deal with decinialised amounts, because of the difficuhx' some 
students had with dealing with whole numbers. 

It is also worthwhile using similar games to the ones used to reinforce addiiitin. The 
tutor additionally used the "Smile" computer game, "Dans", which gets plaxers to 
keep a running tally of scores in a darts game, which is generated by the ctimpuier, by 
subtracting the latest total inoie: students may need to be able \o niuliiply by two or 
three tt) work out double or treble scores; this can be avoided by subtracting a score 
two to three times as necessary i. Remember that this game is culturally specilk, st) 
further explanation may be required. 

Esther's tutt)r wished to ensure that all students in the gniup understood and were 
able to apply subtraction niethods, but she concentrated on larger numbers and 
subtracting from noughts, as most students could subtract smaller amounts 
adequately. Again she used spreadsheets to illustrate longer calculations and to 
provide more challenging subieci niaterial. 

Multiplication 

Nearly e\ ery student who doesn't know multiplication tables by heart expresses a wish 
10 learn, l or some this is possible with practice, while for others it may onl\" be 
necessary or desirable to learn how to use coping strategies. Shtiuld a student not 
understand the concept of niultiplication it is useful to explain it in terms of groups of 
quantities t"77/f Xumcnuy Pacir. Diana C^oben and Sandy Black, ALBSU contains 
useful material to support learners with such needsi. Many people will add a number 
three limes if they do not know how to multiply, and it is quite useful to get students 
to carry out a similar exercise [o introduce the idea of multiplication, and to stress that 
it is a less time consuming prtvess than adding the same amount se\'eral times. 

Matthew's tutor intn)duced the subject by relbrring to a restaurant menu and bill 
for four people which showed the same item ordered more than once on several 
occasions. She also discussed buying a quantity of the same item in a shop, and 
working out how much nK)ney \ ou would have if you had, for example, seven five 
pence pieces. She sht)wed students how to use a number square. 

Encouraging students to use the square will probably highlight the patterns made 
by multiplying fives and tens. It is also usually a relatively straight fonvard process to 
get students used U) multiplying by two and by three. It can be helpful to ask students 
10 fill in number squares with some or all of the squares left blank, or to write down 
number patterns for particular numbers: 

4,8,12,16,20 7,14,21,28,35 
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0 


1 


2 


3 ^ 


4 1 


1 

5 \ 


1 

6 1 


7 


8 


9 


10 


1 


1 


2 


3 




5 


6 


7 


8 


9 


10 


2 


2 


4 


6 


1 

8 


10 


12 


14 


16 


18 


20 


3 


3 


6 


9 


12 


15 


18 


21 


24 


27 


30 


4 


4 


8 


12 


16 


20 


24 


28 


32 


36 


40 


5 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


6 


6 


12 


18 


24 


30 


36 


42 


48 


54 




7 


7 


14 


21 


28 


35 

\ 


42 


49 


56 


63 




8 


8 


16 


24 


32 


:40 


t 

148 


56 


64 


72 


i 1 

80 : 


9 


9 


18 


27 


36 


45 


54 


63 


72 


81 


90 


10 


10 


20 


30 


40 


50. 


60 

1 


70 


80 


90 


100 

1 



II mav W possible to work om muliipliLiiiiim of a uiwii number bv 4. (i and S with 
rL'fcrcnco lo mulliplviiit; bv two and 3. 1-or cxamplo: 

6x7 =2x3x7 
= 2x21 
= 42 



This nu'lhod docs rely on the abilily to multiply double figures i21 in the example 
above: bv two or three, however. 
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There are iwo short cuts which may help with the nines table. The first is a paper- 
based method: 

6x9 =6x10-6 
= 60-6 
= 54 



8x9 =8x10-8 
= 80-8 
= 72 

The second is, almost literally, a rule of thumb: 




The abo\ e example illustrates multiplication of nine by three by showmg ih'-* ih'rd 
fmger held down. The two lingers before the one held down give the tens, while the 
number alter uive the units, gi\ inc 27. This works ibr all numbers up to 10. 

It mav also" help students to realise the fact that multiplication is nTavblc. Nine 
multiplied bv live is equivalent to five multiplied by nine. Recognition ol this can assist 
students bv reducing the amount oflearning that they need to do: il they already know 
how to multiplv bv numbers up to eight, then the\- will already have the knowledge 
to multiplv eight by numbers from two up to seven. Students should be reminded that 
multiplving anvthing bv nouaht alwavs equals nought - many lorgetl 

How well students proaress with tables will depend on their ability to memorise 
mib'-mation - a problem with some students - and on their level of motiv ation. It is 
possible ;o become obsessed with the need to learn them, so it should be pointed out 
that students o. ill often become more comfortable with multiplication bonds as they 
become more nun.era'e Most of the numerical skills that they acquire over a period 
of time will reinforce their knowledge of m'.'ltiplication tables, and even should this 
prove to be difficult tITere is no shame in depending on multiplication squares or 
calculators. 
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Multiplication - Skills and Applications 



Using a multiplication square 




Working out prices of a 






quantity of the same item 


Tables (single numbers) 










Working out prices of a 


Multiplying numbers with more than 




number of metres of cloth 


one digit by a single digit 




or building materials 


(no carrying) 










Working out cost of gas 


Multinlvina larasr niimhpr<? hv a sinalG 




or electricity at a given 


digit (carrying) 




unit cost 


Multiplying by 10.20. 30... 




Calculating total cost of 






credit or instalments 


Multiplying by 100. 1000... long 






multiplication (by two digits) 




Calculating areas and 






volumes 


Long multiplication 






(by more than two digits) 
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Matthew's uiior asked the group lo ailailaio ihc cost ol'ihrcc stamps a^siing 24p each. 
She explained ihai units were multiplied first, folkmed by tens, Matthew's respcinse 
was; 

24x 

3 
62 

This demonstrated that he had lorgoiten to earry lo the tens column. When she was 
confident that Matthew and the rest of the group understood the process, the tutor 
introduced a Numberpower assignment '.see page 5 1 1. 

Terms which indicate multiplication 

• Times ^'^o; 

• Lots of Questions such as: 

• The product qL • How much are six pans (n 95p each? 
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PAYING IN MONEY 
AT THE BANK 



You are paying in money at the bank on 5 separate occasions. 

Fill in the Bank Giro Credit Slips for these accounts: 

1 . One £10 note and one £20 note 

2. One £5 note and one £20 note 

3. Two £20 notes 

4. Two £20 notes and one £10 note 

5. Three £20 notes and one £10 note. 



■«■« OAtI 

rt- -« Cathtm 1 


V>*T*M COM •HMtt.A 


BAMCUVYS BANK Pl>C 

bank giro credit m 




1 

1 
i 




KKJUKiun ;i|ins|i uuu \i 




V«i It 

. . ^ — ( cti»i 1 1 1 


B AUG LAYS SANK PLC 


r 




lO'M U« 








1 /MM*- 







UtpiViiumi h\' kind f\ nni\sum m Mu ui^ilMuitt. ( 'nili tie ol S'o'th h.iN h>thli*n 
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Matthew progressed fairly well lo muliiplicalion of larger numbers, although he siill 
had 10 use a muliiplicalion square^ and lo mulliplying by lens and hundreds. The luior 
fell lhai he was now ready lo lackle long muliiplicalion. which she illusi ruled wiih ihe 
following problem; 



Assume you want to carpet the living room of your house, and the carpet 
costs £14 per square metre. If you need 23 square metres, how much do 
you have to pay? 



Before asking sludenls lo compleie ihe problem, ihe luior explained lhai when 
mulliplying by ihe four u)f fourieenu ihe digil represenied ihe number of unils, bul 
when mulliplying by ihe one, ihe digil represenls len , so a noughl is added on ihe righl 
of ihe second row: 

23x 
14 

92 
230 

322 



The luU)r then explained ihe imporiance of aciualK' anszccwt^ the qucsiion: it is 
common lo respond wiih a number, raiher lhan a quanliix' relaiing lo ihe queslion ~ 
in ihis case ihe answer is t322.. uo! 322. 

There are several pilfalls for ihc sludenl allempling long muliiplicalion for ihe fu'sl 
lime. 

• ihe order of operalions can be confusing 

• some Sludenls mulliply t/// ihe digils 

• nearly everx'one forgeh ihe noughli s i al some slagel 

• il is easy lo forgel lo carry 

• problems sci oui poorly ofien are noi solved coneclly 

• il can be confusing lo niulliply numbers already containing noughls. 
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Division 

The main problem for many suidcnis in dealing wiih di\'ision is noi so much ihe 
operaiion iisell\ as recognition of the requiremeni lo use ii in ihe first place, Ii helps 
10 introduce the subject with a discussion about the range of situations in which 
students may encounter the need to di\'ide, emphasising the concepts of "sharing", 
and grouping into equal amounts, Matthew's tutor encouraged him to think about 
limes when he shared an amount of money equally among his grandchildren, or had 
di\ ided quantities in a recipe into equal amounts. 



Ways of writing division sums 
Twelve divided by four can be written: 

12-4 or 

AjW or 

4 

I 

A/6. Some people educated in other countries may write division problems in a 
different way. 



Matthew coped with simple division welL but was then set the following problem: 



Five friends eating in a cafe received a bill for £35. How much did each pay 
if the bill was split equally? 



Mallhew's woi king was as follows: 

70 
5j3r 

I le had placed the se\'en (n er the lirst digit > rather than the sec(^nd, leading to the error 
with the additional nought. 
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Terms which indicate division 

Di\ ide by \ ^^^^^ students do not understand the difference) 



Divide into 

Shared among/between 



} 



Also: 

Questions such as: 

• How many times does three go into nine? 

• if SIX stamps cost 96p. how much does one cost? 

• If you cut a 20m length of material into four equal pieces, how long will each piece be? 
Division can also be used to calculate averages. 



W'iicn she was amlidcm ihal ho had masiorod simple di\'ision, the Uilor (hen sol 
Matthew ihis probloni: 



if you buy a washing machine costing £468 on six months interest free 
credit, how much do you have to pay each month? 



7 1 
6j4 6 8 



The working above ilhisirales (he dil'lleuhy sludents sometimes haw in rememberinii 
to earry. Matthew was also beginning io struggle with estimating how man>' limes 
forty-six eoiild be di\ idod by sewn, as his knowledge of multiplieation squares was \ el 
to bceome iluenl. 'i'he tutor suggested that he use the nuiltiplieatiini square to "work 
baekwards'\ but look eare to indieale that he would not loeate the exact answer in the 
square, and would haw to ilnd ihe closest number to fort\'"Six in the sixes row ihal was 
smaller than that number. It can be wr\' hard for students to deal w ith the concept of 
carrying the remainder forward to the next digiK especialK' when dealing with larger 
numbers. It can be equalk difficult to deal with remainders (// cml. 
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Selecting Goods and Services for Price and Quality 

Name Date 



RISE AND SHINE 




750g Sunshine Cornflakes £1-64 

375g Sunshine Cornflakes 85p 

750g Breakfast Cornflakes £1 -70 

375g Breakfast Cornflakes 86p 

375g Crispy Cornflakes 87p 



Which of the above packets of cornflakes is the best 
value for money? 

Remember do not use a calculator to work this out. 



© Anne Tompsettand Julie Fairhead, 1992 

Surrey Adult & Continuing Education Sen/ice Page 19 
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'I'hrcc are ihrcc ways of dealing wiih final remainders: 

• leaving the number "left o\'er" as it is, preceded hy an "r" lo denole "remainder" 



• convening the remainder lo a fraciion 

• converting lo a decimal . 



It is often gcx)d practice lo introduce the concept of decimals to deal with remainders, 
as this will obviate any confusion at a later stage - Esthers tutor showed her how to 
use this method and showed her how lo divide sums of money where calculation 
extended beyond the decimal point. Matthew's tutor was a little more reluctant 
however, as she thought that it might be hard for him to grasp, so she demonstrated 
the first method. (lenerally speaking, it is not a good idea to introduce the fraction 
method until you are sure siudents understand the concept of fractions. 



Division - Skills and Applications 



Divide single numbers 

Dividing larger numbers - no carrying, 
no remainders 

Dividing larger numbers - carrying, no 
remainders 

Dividing larger numbers, where noughts 
are included in answer 

Division with remainders 

Dividing sums of money 

Long division 





Sharing a bill among several people 

Working out monthly payments when 
given a total price or annual amount 

Calculating monthly income from an 
annual amount 

Sharing money or a quantity of a given 
amount among several people 

Calculating unit cost when given total 
cost 

Dividing fabric/wood/piping etc. into 
equal quantities 



Esther was able to divide simple numbers, but experienced difficulty in dealing with 
larger numbers, and with long division, 'i'he tutor sel her this problem: 



Fatima buys five plane tickets for her family costing £1535. How much is 
each ticket? 



58 



Esther aiicmpicd a solution as follows. 



3 7 
5}1535 

She was pux/led by the cxisicncc ofihc space over ihe lasi digit, which had been 
occasioned hy omission ol'lhe noiighi in the middle. This is a common mistake which 
may be avoided if students are taught to attempt to divide each digit in turn and to 
insert a nought if they are unable to divide. Smdents ma\' also find difficulty in 
dividing numbers containing noughts. 

Many people have either forgotten, or have ne\er been able to do long division. 
vSome people remember a little of the process, which can confuse them even more. In 
real life the easiest wa\' to cope with di\'iding hy numbers larger than ten is to use a 
calculator, but many siudenis nevertheless wish to master the technique. Unless a 
student has some memorx' of being taught, it is often helpful to forget about the formal 
method that you ma\' haw learned at school: students often find the process of 
"bringing down" digits confusing. It is usually advisable to treat long division in a 
similar wa\" to ordinary division: 

Esther was giwn the following problem to solve: 



The cost of a new car, including interest, is £8976. How much is each 
instalment, if you have twenty-four months to pay? 



3 7 4 
17 9~ 

24; 8 9 7 6 



Esther found it helpful to write down multiples of iwenty-four: 

2 X 24 = 48 

3 X 24 = 72 

4 X 24 = 92 

Other students may be able to estitnate the pumber of limes twenty-four (the divisor) 
can be di\ ided into eight-nine and so on \ tha\«can check their gtiess by multiplication ). 
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Some people may struggle with subiraeiion here, and eaii he eneouraged lo joi down 
subiraelion "sums'". 
Esther's luior diseussed the use of fraeiions to div ide, for example: 



Find a quarter of £280 



She explained ihat a quarter means "di\ ide by four", and prt)gressed lo a \*ariely of 
examples where use w as made of dilfereni denominaU)rs. 

Both Esther's and Matthew's uuor were anxiiuis lo ensure ihai iheir suidenis knew 
exaeily when lo appK' the various operations, and gave them the opporliuiily lo diseuss 
a range of different situations ealling for one or more of the four rules of number. They 
also ga\ e them longer assignments v;here they had to apply more than one rule to st)lve 
a given bill for four people, involving addititm. nuiltipliealion and division. 

As a means of eonsolidating students' ability tt^ eopc' with whole nimibers, and by 
way of light relief, Matthew's tmor devised a "ertiss-number" ft)r the students to 
eompleie - a kind of numerieal cn^ssword, with mathemalieal pniblems to strive as 
elues. Esther's tutor m the other hand a)niinued with the praetiee oi using 
spreadsheets with students. 

Rounding off and estimating nmnbers 

Theiv will be sev eral occasions w hen students w ill find it iieeessar\- to rtuind u number 
up or dow n. 

• to perlorm an appro.\imate calculation qiiickK 

• to simplily a large number 

• to curtail a long decimal number 

• lo ensure there are no mcMv than iwd decimal places in an amount ol' money. 

In practice this is a process with which students often experience diificullx-. especialK' 
as it entails a sound comprehension ol'ihe concepi t^f place value. 

Esther's tiuor intrcKkiced the topic b\- revising place \ akie, and b\- ensuring that 
students understood what it meant to round a number to the nearest ten, hundred or 
thousand. Panicular problems thrown up by students included: 

• rounding siuglc numbeis down lu /crt) 

• rounding a number in the hundreds or thousands \o a number ol lens 

• rounding the answer lo a calculation invt^lving money to only two places of 



decimals. 





Common mistakes made with multiplying and dividing whole numbers 




107x ^ . 

4 Carrying 



408 



forgotten 



49x 
23 



147 
98 
145 



Forgotten to 
add nought 



17 


Forgetting to 1 


add final 1 


3)510 


nought 1 




3 6 


Incorrect 1 


18)68124 


subtraction 1 



Working with time and the twenty -f our hour clock 

II is surprising thai many people do noi know how lo cope wiih units of lime in an 
everx'day siiuaiion. a dilficully which is compounded by the increasing use ofihe 
iweniy-lour hour clock. Some of ihe coniexis which demand such knowledge include: 

• inierpreiing limeiables 

• selling liming devices such as \'ideo recorders 

• working oui periods of elapsed lime. 



Counting up the pulses. 

You are asked to feel a friend's or your own pulse rate. 

a. Choose suitable time units to work with. 

b. Set the correct starting time. 

c. Mark down the pulse rates of 3 people. 



HEART 
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Matthew's lulor referred lo ihc ALBSU Siandards in planning sessions for hei- group, 
pariicularly iho following list of underpinning know ledge and undersianding covered 
by Unii 2.4. "planning and seheduling e\'enis": 

• uniis of lime: week. days, hours, minuies. a.m.. p.m.. 24 hour clock and iheir 
value 

• conversion of uniis of lime: minuies - hours, hours - days, days - weeks 

• liming insirumenis and iheir uses 

• analogue and digiial equi\'alenis 

• 1 2 hour and 24 hour clock equi\'alenis 

• key words/abbreviaiions, e.g. minuies - mins, hours - hrs, a.m. and p.m. 

• how lo read analoguc/digiial uniis of lime: week. days, hours, minuies. a.m.. 
p.m.. 24 hour clock 

• how lo read diar\/calendar formals 

• how lo wrile uniis of lime: week, day, hour 

• how lo round lengihs of lime up/down 

• esiimaiion and approximaiioii of loial lengihs of lime 

• how lo couni on lengiIVs of lime lo reach a finish lime 

• how [0 couni back lengih/s of lime lo reach a siari lime. 

The luior sel Mailhew ihe following lask: 



Look at the train timetable for the journey from Tottenham Hale Station to 
Stansted Airport. 

What time train do you need to catch if you want to be at the airport by 12 
noon? 

How long does the journey take? 

If you are meeting a friend arriving on a plane at 12.45pm how long are you 
going to have to wait until the plane arrives? 

If the plane is 35 minutes late, at what time does it arrive? 



ERIC 




She had previously discussed the 24 hour clock with ihe group. Siudenls found mosi 
difficuhy wiih working oui periods ofelapsed linie, which the luior deniousiraled by 
leaching iheni how lo LX)uni backwards and forwards fi om a specific linK\ for example 
by counting forward fifieen minuies lo 1 pmi 1 3.00 ) in the :\bo\x example, and then a 
further tweiu\' minutes to L20pm. 

Successful ct)mpleiion o{ the abt)\e assignment met the performance criteria 
relating to the unit (by which it is possible to assess whether or not a student has 
demonstrated competence in the area), narneU*: 

a) units of lime appropriate to the context are used 

b) appropriate start and finish times are determined 

c ' the plan is recorded cleark to an accuracy appn^priale to the coniexi. 

'I'his also correspt)nds \o the l\)undaiion Stage t)f Numberpower, Tnii 2 lilemeni 4. 

The tutor then went on to an area relating to Unit ? of the ALBSL' Standards: 
Selling liming devices and liming activities in everyday siuialions. She asked students 
lo estimate the lime that they look to undertake a inimher of activities, either at work 
or at home, and then to lime the same procedures accuratel\\ She then asked students 
losei the video in the classroom for specific times and duratii^ns, I'olkm ing instructions 
that she had simplified and distributed i see also example material on page 64 

Esther's tutor also discussed the 24 hour clock with her class, but at an accelerated 
pace, as most students grasped the concept quite quickh', indeed some were already 
lamiiiar with it. She lot)ked at more complex timetables, involving mow st^phisiicaied 
planning and esiimatit)n skills. She also looked at addition and subtraction of periods 
of lime. 



Using maps and giving directions 

A lesson on maps can di\ert students' attention awa\' from ihe more number-based 
mathematical acti\ iiies, which some may welcome while others fail to see its relevance 
to what they percei\*e \o count as 'Muaths". Matthew's tutor again was guided by the 
Standards in arri\ ing at a list of skills necessary to gi\ e and follow direelit)ns: 

• units of direction: lefts right, north, south, eaM, west 

• units of distance: yards/metres, miles/kilometres 

• st)cial sight vt)cabularv 

• essential landmarks 

• esiimalitin of distance/s 

• estimation of lengih/s lime 
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TIMING AND RECORDING ACTIVITIES 
AND SEHING TIME DEVICES 



ERIC 



• Work in pairs. 1 working, 1 recording time. 



1 



i 




N1 2 



N51 
N52' 



Situation: 

Go to the workshop 

Select a piece of timber 

50 X 50mm - minimum length 1 metre. 




50mm 



You Will also require a stop watch to record the time. 



Mark off 4 pieces 50mm in length. 
Set the stop watch to zero. 

Select a sharp tenon saw and cut each of the 4 pieces in turn. 



During each performance time how long it takes to saw each piece. 



Fill in the information on the following chart. 



Timber 



Piece 1 



Time 



Piece 2 
Piece 3 
Piece 4 



Total 



■ 



'87 
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• how 10 order inlbrmaiion 



• how 10 read sketch maps 

• how 10 orieni position and direction iVoiii a sketch map. 

There followed a discussion on the positions of certain landmarks in ihe borough 
relative to the college where the class was based. The tutor also asked the students to 
explain how they reached the class from home in such a way that others could follow 
the directions they gave. The tutor drew a sketch map of the surrounding area and 
asked them to locate the places under discussion on the map. She then asked Matthew 
to locate his home on the map, and give an estimate of direction from the college. 



1 i North! i 

i T ! ' 
^ ; Tb Muswell Hill 


B 

0 

u 
n 
d 


T To the North Circular 

1 

II ,^1^ Bounds Green 
1 ~ 1 Station 

\ ' 


Dumsford Road 1 Bus Stop 1 




t 1 
1 1 


carpark 

a ! 

1 


College of [ 
Nortel East j 
"Loiicibn f 
1 School! 

1 i ! 


G 
r 
e 
e 

-n- 
R 

0 

a 
d 


: : 

1 « 
1 ' 
t » 

1 i 

i : 

I 1 


1 Park Road \ 


t 1 
( 1 
r 1 J 


r ' ' 
' « I 

• 1 ' 

1 






1 1 

1 i 

To yVood Green; 
Shbpping City 1 
! 1 



1. I'xplain Innv vtui wtmld reach the maths class from Hounds (ireen L'nderground 
Siatitm. 

1 In which direction tki \'ou have to walk io reach the class {rom the siniit)n!'' 
3. In which direction is Wood (ireen Shopping (litv {vom the staiuMir 
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4. Ifcach squiirc ivprcsoiils a disiaiKv of 100 \ ards. \vn' rougliK' how far is ii from 
the slaiion lo ihc maihs class? 

?. I'Aplain how lo roach the bus slop in Duriisford Road (rom ihc maihs class, 

6. l{\plain how you reach ihc niaihs class iVoin home wiih reference lo ihe skelch 
map. 

The uilor then iniroduced Matthew lo ihe compuler program ".V 
adveniure game for adulis, w hich praciised man\' oi \\k skills ihal he had recently 
acquired > especialk i'ollowing direciions and dealing wiih money in ewryday 
siuiaui>ns ' note: ihis would probabK' noi be suilable for siudenis wiih more ad\'anced 
literacy skills ihan Matthew's as ii assumes a fairk basic standard of iilerac} ', 

Esther's luior rei'erred her lo the London "A-//\ and a world atlas after she had 
show n her how to use scales and grid references. She undertook an acti\'it\' in which 
she was asked U> locale a number of places both m London and throughout the world 
given the grid reference. She was also asked lo calculate distances with reference to the 
appropriate scale. 

Dealing with decimals and parts of whole numbers 

Students will need \o be familiar with decimals in order to cope with mone\' and with 
metric weights, measures and wilumes. Additionalh\ students such as Nadia who are 
studying a subject with a high mathematical content ma\' need decimals for more 
advanced calculations. 

'I1ie concept t)i'decimais> or iVaciitnis of base ten. is not necessarii\' an easy one to 
grasp, and it can be t)f ccnisiderable benefit if the mov has included decimals when 
iniiially discussing place value. 

Mesfin and Esther receiwd similai' inirtKluclions [o the basic ci^ncepts. using 
picu>rial representations. 

Decimals are a way of dividing whole numbers into parts: 



Vio = 0.1 




These shapes are di\ided into ten equal parts, 
liach part is one tenth (1) oi'ihe whc^le. 
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W'c wrilo ihis as 0.1 in decimal form. 

















5/10 = 0.6 







'I'hc shaded pari of (his shape is equal lo live tenlhs " or one half' of the whole 
W'e write (his as: 

0.5 



i i 



No units 



Decimal number 



Decimal point 



Vloo = 0.01 





















The small square in the eoi ner ol this shape is equal to one hundredth - ' kki of the 
whole. 

Using decimals we write this as 0.01. 

Ifyou are writing one penny you would write: 

£0.01 - Onepenny is one hundredth of n and 

£0.05 - l-'ive pence are five hundredths of ^ 1 

£0.43 - lH)rty-three pence are Ibrty-lhree hiindredlhs of U 



1 1 1 

1 1 1 

\ 

yioo = 


0.03 












Vio = 0.4 







All area of ihis shape is shaded equal io: 

0.4 (four tenths) plus 0.3 (three hundredths) 

logeiher. ilie area shaded is 0.43 

look baek ai i;().43 ■ Ibriy-ihiee hiindivdihs of G ' 

0.43 is also equal lo forn -ihree luindredihs. 



These pieliires show one whole shape and three leiilhs of a shape shaded areas'. 
\\V wrile ihisas 1.3. 





11 one tenth is u riiicn as 0.1 in daimal form and one hundredth is u riucn as O.OL 
(;an you csiiniaio how lo wriio one thousandth? 

\o roinlurcc undcrsiandinii of place value, aciiviiios such as ihc lollowiniz can Iv 
hclplul: 



Complete the table below: 



Number 


100 


10 1 


ViO '/too '/lOOO 


24.09 




2 4 


0 9 


60 








1.2 








0.035 








142.3 








3 








0.3 








400.004 








70 




72 





What is ihc value oflhc iindciiincd digit in ihc numbers below i.ihe first one is done 
lor you ? 



5.567 
40.2 

3.12 
100.503 
12.51 

0.003 



Six hundreds 



Nadia's iiuor ensured that she understood the lolKnving: 

• the plaee of lu^ughls in decimal numbers 

• arranging decimal numbers in order i)f size 

• addition and subtraction of decimal numbers with the same number of decimal 
places: e.g. quantities of moneV' 

• additiiMi and subtraction of decimal numbers with difterent numbers ol' decimal 
places 

• addition and siibiraeiion ol' decimal numbers and wln)le numbers 
e.g.. 4- 1.53. 

She needed to use decimals less in working with mone\' or w ith metric measurement 
than in the use of formulae and fairly complex calculations. Some o\' these could be 
undertaken by calculator, but neither she nor her tutor was satisfied with being owr- 
dependeni on one. 'Vo some extent her tutor, a numeracx" rather than a mathemalics 
specialist, felt unable to delve into the mathematical content of the ciuirse without 
further consultation with the appropriate subject tutor, and a certain ann)unt o\ 
research on her own behalf The tutor did feel, however, that sheeould identify certain 
skills, such as dealing with decimals and fraciioiis, which would underpin the 
acxiuisiiion of numerical skills in the einiiext of the car mechanics course. 

Mesfin and Esther also worked on decimals, Esther's tutor pnn iding materials 
related to her interest in clothes making and to general monetarx* topics, where 
Mesfin's tutor pnwided subiect material relevant to his consiruelion course, for 
example: 



Calculate the total length of skirting board needed in the room sketched 
opposite (the measuren^ents for the doorways include architraves). 




0.84m 




The llrsi calculation Mesfin needed to do w as to sublract ().H4 iVoni 4 (o lind ilie length 
(M'the wall with (he missing nieasuremenis. This was his working: 



4- 

0.84 

4.84 



1 jke many siudenls. he did not understand the necessit\* of adding a decimal point and 
[\\o zeros to the top (igure in order to subtract. It is worthwhile stressing the function 
of ultimate xeros following decimal points - an allusion ti^ the role of ^he point and 
zeros in amounts of money (e.g. U2. 00) may help. 
Mesfin then proceeded to carry out the rest of the calculation: 



1.32 + 
2.8 
4 

6.7 

3.16 (the result of 4.00 -0.84) 
14.4 8 



1 le had made a similar mistake in aligning (he figures lo be totalled. 1 Ic had correctlv 
aligned the numbers containing decimal points^ but had not understood the value of 
(he digit *M". 
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Other mistakes to watch mit lor include: 

• carrying incorrectly to the left of the decimal point 

• misaligning all decimal numbers with varying numbers of decimal places 
» problems w ith place value ) 

• attempting to subtract the larger number from the smaller because ii "looks 
smaller" i i.e. has a smaller number ofdecimal places i 

• confusing pounds with peike if pence are no: written in decimal notation. 

Multiplying and dividing decimal numbers are more problematic processes, and 
require careful explanation. All three students w orked through a programme broken 
dow n into stages: 

• nutlliplying a decimal number by a w hole number 

• multiplying decimal numbers 

• mulliplying with noughts to place the decimal point 

• long multiplication 

• division of decimals by w hole numbers 

• adding noughts after the decimal point < exact answei ■ 

• adding noughts after the decimal ptnnts (approximate answer) 

• approximating answers j and significant ligures ' 

• division by a decimal number 

• multiplication and divisit)n by 100 etc. and their multiples 

• Umg division 

• recurring decimals 

• decimal and fraction conwrsion. 

Students often make mistakes w hen counting the M'dl number t)f decimal places w hen 
multiplying - it may help to gi\ e a range of problems containing the same digit \"aluc 
but with dilTerent numbers ofdecimal places, for example: 



5x7 
0.5x7 
0.05 X 7 



5x07 
5 X 0.07 



0.5 X 0.7 
0.05 X 0.7 
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Suidcnis may also anini rix^iii ///(• /c7/, rather ihaii (he n<Ji( wlicii iiiscriiiig ihc decimal 
poini in ihc final answer, 

'l*hc aspcci lhal is mos\ likely lo cause confusion is ihai ofihc role t^fnoughis in the 
answer. Mulliplying 0.2 by 0.3 is likely lo lead to ihe answer 0.6, unless suidenis have 
a sound grasp of the t)peralion. A more ctMiiplicaied example. 0.25 x 0.12> gives ihe 
answer 0.03, where suidenis are required hoih lo inseri an addiiitmal /.ero immediaicK' 
after ihe pc^inu and to omit ihe "unnecessary" yxn os after the digit "3". 

Esther's luicn- ran group sessions in w hich she explained the processe> lo ihe class 
in carefully sclcclcd stages. Nadia, on the other hand, wt^rked thrtuigh an open 
learning pack at her own pace, receiving support \\\nx\ the tuttir when she needed ii. 
1 ler tuior encouraged her to use the .V.\//A/:' computer games "(///c vMc/"and ^^Hoxwr 
which helps lo reinforce decimal place value, and led \o iuriher wx^rk rekuing to the 
si/e ol decimal numbers, and arranging them in ascending or descending order. When 
a student really grasps this concepu the\' are likely \o pt)ssess a lar greater 
undersianding oi the workings oi'decimal numbers. Again and again it comes back lo 
ihe fact that students' success in coping with the decimal number is based on theii 
ciMiiprehension of place value. 

Nadia's luior in the open learning centre ensured lhal she undcrsunid the principles 
of decimal division as she worked her \\a\' through materials in open learning formal. 
As she already knew how to div ide amounts of mone\' b\' a whole number she was able 
u> cope with the insertion of additional noughts to the right of the decimal point where 
called lor. Mesfin, on the t>lher hand, experienced diiriculty in solving ihe following 
pmblem: 



If you cut a piece of cable 26.7m long into eight equal lengths, how long is 
each piece? 



3.3_3 

Mesfin clearly lorgtu to add extra /.eros, and mereb' deposited the remaining digit ai 
the end ol his answer. 1 ie also fmind it hard to understand stMiie of the terminology in 
which the problem was couched as well as the particular luammatical siriicuire used . 
Most students encounter problems when it comes to dividing by decimal numbers 
you may find it benencial [o dcmonsiiaic io students ihau lor example, 
45.36 ^- 0.09 will give the same answer as 4536 9, b\ using a calculator. Rather than 
emphasising the mowmcnt of the decimal point in both cases, it isad\ isable lo explain 
lhal you are in efleci, multiplying both numbers by a hundred y(Ui can again use a 
calculator U) pixwe that should you multiply two numbers that you are abmil to div ide 
into each other by ihe same number, ihe result will be the same. 
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Making Curtains 



She can only buy material in whole metre 
lengths. How much does she need to buy 
altogether? 



Haniiah wants to make a pair of curtains for 
her lounge. She needs 1 .26 metres for each 
curtain. How much does she need for both? 



How wide is each curtain going to be if each 
piece of material is 1 .3m wide, and there is 
a 0.025 metre hem on each side? 



How much is left? 




The [material costs £18.72 altogether. How 'Tiuch 'S this per metre? 

Hanifah has only got £20 to spend. She needs to buy curtain tape which costs £1.29. 
scissors which cost £3.35, and two reels of cotton which cost £0.49 each. 

Does she have enough money? If not. how much more does she need? 

Hanifah finds when she is working with the material that she has made a mistake - she 
has forgotten about the hem! 



She needs 2.5 centimetres, which is 0.025 
metres, for the hem. 



To find out how long each piece of material 
must be she needs to multiply 0.025 
metres by 2. 



She then needs to add her answer to 1 .26 
metres to find out how much fabric she 
needs in total. 



1.26m 



0.025m 
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Esther's luiors provided workshccis for her lo practise her new skills, relevani lo 
her inieresi in making cloihes isce page 74). 



Fractions 

li is debatable whether or noi all students need to learn how to manipulate tractions. 
In ever\'dav life we tend to use decimal numbers rather than fractions, which many 
pa)ple find prohibitively difficult. Matthew's tutor was content to show him how to 
work out fractions of quantities. Esther and Nadia were given a thorough grounding 
m the use of fractions as attainment of their goals, for Esther to progress to an access 
course, and for Nadia to be able to cope with the mathematical content of a course 
involving algebra. 

Mesfm was required to understand the use of fractions in coping with imperial 
measurement. 

Some students may be unfamiliar with the concept of fractions - even grasping the 
meaning of a half may not be easy. At such times paper folding exercises or using 
diagramatic representations of fractions may help: 



V4 









1/2 


yi6 








V4 



I'uriher practice in exploring the concept ot I'ractions can be attained by wtirking 
through two SMlLli ciMiiputer games: "WW//" and ''Toiirr'\ 

It max not be necessary t(^ lead all sttidents through the basic concepts as many will 
be familiar with them already. A CiMUprchensive coverage of all the key stages in 
attaining an understanding (effractions would contain the following: 

• equivalent fraclions 

• cancelling and expressing answers in "lowest lernis** 

• fractions of quantiticH- 

• mixed numbers 
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• ininKiuciion \o numerators and denominators 

• arranging fractions in ascending or descending order 

• addition - denominators the same 

• addition - denominators different 

• subiraciion - denominators the same 

• subtraction - denominators different 

• addition and subtraction t)f mixed numbers 

• muhiplicaiion 

• division 

• multiplication and divisii^n of mixed numbers. 

In reality, addition and subtraction are more diHlcult that the other two operations, 
and may prow a stumbling block for man\\ It is a good idea to olfer a thorough 
explanation oi' equi\*alent fractions (again diagrams ma\' be useful t as this may help 
students to understand the principles of addition and subtraction. The following 
example assumes that students know how to fmd equi\'alent fractions: 



A DIY expert is marking a length of pipe. She makes a mark % inch from the 
end, then another Va inch further along. Kow far is the second mark from 
the end? 



Find equivalents for each fraction by multiplying both numerator and denominator by 
the same number. 






2/3 = 4/6 = 6/9 = 8/12 



1/4 = 2/8 = 3/12 



Add ^12 and ¥12 
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It may help when you introduce ouch opcratiiMi to display an example in pictorial 
form: 



You can do something similar with subtraction, and even multiplication and division, 
aUhough you will need to keep your example simple. 

The other major problem area is likely lo be subtraclion IVom mixed numbers wheiv 
the soctnui fraction is larger than the llrsts r,»r example: 

25/8-13/4 

The easiest way to deal with this is probably to conwrt the mixed numbci^s into 
improper fractions. In some ways it is better mathematical practice io encourage 
students to "borrow" a whole number from the "2" by adding eight eights io the first 
fraction, but most students find that method highly confusing. It is also important thai 
students recognise that three quarters is larger than fi\'e eighths, which the\- will be 
able to do if ihey haw already practised arranging fi'actions in ascending or descending 
order la quick method is to use a calcuator to di\'ide the nume!*ator hy the 
denominator. 

'1 he student will probably progress with multiplication and di\ ision more quickly, 
alilnnigh difficulties may well include: 

• remembering to cancel and \o expivss answers in lowest terms 

• remembering to in\ert the second iVaclion whci\ dividing 

• dividing fractions by whole numbers 

• converting improper Iractions back into mixed numbers al the end of the 
calculation. 
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Mesfin again enccumiercd difficiilU" with some of the language in w hich the problems 
were expressak in panicular the use ol'tlie woixl "of w hen multiplying fractions as, 
for example, in: "ihive quaiMcrs of nine tenths". 
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Percentages 

Ii is noi uncommon for siudcnis lo rcaci wiih rclaiiw relief when ihcy siari working 
wiih porccniagos. Ilcro ii is loss ihc acuial calculaiion ihai is ihc problem, raihor ihc 
range of applicaiions ihai ihcy can be used for. 

There are iwo meihods in common use, one ol* which is based on decimals, ihe 
oiher. fraciions. The fraciion meihod is more ofien used by people educaied in other 
countries and ihose educaied in ihis couniry aged aboui ihiriy or above. vShould a 
siudeni have clear memories of ihe fraciion meihod, ihcy should be encouraged lo 
slick wiih ii. The oiher meihod is in many ways preferable ^f siudenis are new lo 
perceniages, as ii is noi dependeni on an understanding of fraciions. In everx'day life 
ii is harder lo cope wiihoui a knowledge of decimals and perceniages, while ii is quiie 
possible 10 manage wiihoui ans ihing bui a rudimeniar\' knowledge of fraciions, A 
lunher advaniage of ihc decimal meihod is ihai ii is easier lo work oui an approximate 
answer. 

I'or siudenis such as Matthew who are likely to struggle wiih either decimals or 
fractions, ihe use of the perce:nage key on calculators can be useful, as long as they are 
taught how to apply their calculations. All students should be taught the idea of one 
percent of one hundredth \ for example one penny is 1 "ti of pound i, and that it can also 
be expressed as "one out of ever\' hundred". Matthew's tutor gave him se\erat 
aciiviiies to complete which involved working out very simple percentages of whole 
numbers of pounds 'e.g. 5'*<tof I'l, 5"(tof 1'2 and soon- to help him construct a basic 
understanding of tlie concept. 

It is recommended to discuss percentages in relation to corresponding \ alues of 
decimals and fractions. Both Esther and Nadia filled in tables such as this: 



Percentage 


Decimal 


Fraction 


1% 


0.01 


"'00 


5% 






10% 
20% 










25% 






33Wo 






50% 
75% 






100% 







It shduliJ be sirosscd iluii 100% is all ul un amouiil. 
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mWMlBlMmiP©WMl^ 008.1 (d) 

Making Payments 

Name Date 

A GARDEN BARGAIN 




Work out how much these items come to altogether 
with 10% discount in the sale. 



©/Anne Tompsett and Julie Fairhead, 1992 

Surrey Adult & Continuing Education Service Page 1 9 



Esther and Nadia wore Knh by this limc familiar wiih working oui Iraciions ol 
quaniiiios. mi ihov were encouraged lo praciise using simple Iraciions wiih common 
perceniagc cuuivalenis as a means of calculating quickly. There are iheretore ihree 
wavsol si^lving ihis problem: 



The price of a dishwasher has been cut by 25% during a sale. If its original 
price was £480, how much money is saved? 



24 5 

1. C4a0'x25=ei20 

1 5 wo 

2. £480x0.25 = ei 20 

3. V4Ofe480 = C120 

( )bviousl\ ihe lauer meihud is only suitable lor a small range of perceniagc \ alues. 
There are a large number ofconicMs in which perceniages are applicable: 

I ' 

Percentages: applications 

• price increases and decreases 

• wage and benefit increases 

• credit and hire purchase rates 

• calculation of profit or loss 

• calculating VAT 

• calculating other direct and indirect taxes 

• working out simple and compound interest on loans and savings 

• working c Jt commission and bonus rates. 



There ma\- be oiliei- ^ipplicaiioiis relevani lo a specific area. lor example Mesfm 
needed \o work oui umber shrinkage iov a varielv ol" dilVereni woods using 
perceniaues 
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TOTAL COST 


















5^ 

T-H 


















i 

+ 


















COST£ 










n.52 


16.80 


36.40 




quanihy 


£ 
o 

r— 1 


E 


o 


7.51 








VAT(l) 


\h 

o 
u 

^' 


Mouldings 90p /m 


Softwood ei .50 /m 
15umm X 30mm 


Paint C1 5.50/51 


Resin wood adhesive 
£9.35/2.51 


Rotary sanding pads 
49p /each 


Fungicide - 
Weathershield £2.10/1 


Timber stain 

£18.20/51 



ERIC 
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VAT (2) 


How much would these lists of items cost including VAT? 


1. 6m 


mouldings 


2.5 litre 


adhesive 


1 litre 


fungicide 


5 litre 


timber stain 


2. 15m 


150 X 30mm softwood 


12 


Rotary sanding pads 


o. lb litre 


paint 


10 litre 


fungicide 


4. 25m 


mouldings 


10 litre 


timber stain 


5 litre 


adhesive 




w.'f; Duma HloU U. 1 k < .■/.'. :< \""//; hn l..'iuL'n 



.Wany calculaliims iii\-(^l\ ing pcrccniagcs arc relatively siraighi fonvard: calculating 
taxes, commissi()n and wage and bcnefii increases, for example. In cases such as these 
all a student has to d() is to work out the arpi'opriate r^-*rceniage of a giwn quantity. 
\'A'r poses more problems that it used to do, when the rale was 15"(), but nevertheless 
is easily dealt with as long as students understand how to add one half of a percent by 
the addition of an ultimate "5^^ to the right ofihe decimal point n.e. 1 7.5^) is equivalent 
IO0.175). 

The real difficulties occur when a student is working (Hit exactly what the question 
is asking. Questions such as: 

"Work out how much a woman is paid if she had just received a 5% pay 
increase, and her annual salary is £12,305". 
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'If a jacket costing £55 is reduced in price by 15%, how much is the new 
price?" 

email ihc realisation thai more is being asked lor than a simple percentage calculation. 
With a group it is clearly helpful to discuss how to identify the processes involved. In 
a one-to-one situation, the student will have {o rely on clear oral guidelines \rom the 
tutor, or clearly written independent learning materials. It is important however, to 
make these kind of nuances explicit, or many people will fail to recognise them. IVolit 
and loss calculations are more complex, and belter left to more advanced students. 

VAT (3) ~ 

You are preparing a bill for a customer. 

Below are the raw materials you used for the job. 

Calculate their total cost and the cost of your labour add 
on VAT. 



12m mouldings 




4m 150mm x 30mm softwood 




1 litre resin wood adhesive 




1 sanding pad 




litre fungicide 




1 litre timber stain 




4 hours labour Oi £5 / hr 




Bill 


e 


Raw materials 




Labour ((( C5/hour 




VATC« 17V2% 




TOTAL 
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Mesfin loiind lhai ihciv was a grcal deal oflLTiiiinDlDgy ihai he did not understand, 
so his luior look the linic to work through with him tlic kind or\'ocabular\' and phrases 
that he was likely to eneounter both within his own subject, and in coping with 
percentages in everyday lile, I le also was taking time to grapple with the way in which 
mathematical processes are expressed as contcxttialised problems, as this was not his 
experience within the culture in which he had been educated. 

Metric and imperial measurement 

'I'he obvious dichotomx' is: which one do you teach, metric or imperial measurement.'' 
Unfortunately there is no easy answer, and as both sx sicms are still in common usage 
in this country students ma\- W disad\ antaged if they only have access to one method. 
Younger people educated in this countr>' may well be versed in the metric sx'siem, as 
well as man\' of those educated abroad 'the latter group are likely to be less iamihar 
with imperial measurement, however). People in their thirties or older who went to 
school in this countr\' may very well not be able to handle metric measurements. 
Ideallv, students should be conversant with both systems, and able to readily convert 
between them, but in practice this is not easih' achieved. 

I'or anvone ploughing their way through a restiurcc-based learning pack, in an open 
learning centre, for example, or wht^ is under pressure iVom the constraints d 
requiring to improve the le\el of their mathematical understanding qrjckly to cope 
with another course, it is tempting to rely purely on paper-based exercises. No 
student, howcN cr ad\'anced, is likely to be able to grasp tlie concepts of length, weight 
and volume in different units imless they ha\e concrete, practical experience of 
using them. This is clearly mow easily achie\ ed in a group session where e\ crybody 
is undertaking similar tasks. Open learning students tend to feel inhibited when they 
are laced with tising meastuing equipment in (nm\ o(d ntimber of sitidents who may 
be studying a \ ariel\- of subiects at different le\els. There are three possible soliuions 
to this quandary: 

• students are encouraged to make use of a practical maths area, possibly screened 
off from the main learning area 

• students are asked to carr\' t>tu practical tasks at home or in a more pri\'atc part ol 
the building 

• the tutor arranges lor students working on measurement to meet together at the 
same lime for a group session. 

it should be emphasised that the mo\x practice students tinderiake in measuring, 
weighing and using Ni^linnes of liquids, the greater their understanding of the 
processes involved is likelv to be. Converting between either imits of the same system 
'C.g. millimetres t(^ ceniimetresi or between units of the tw(^ different systems le.g. 
centimetres to inches' is likely to cause amfusion unless students have a clear visual 
imaue i^f what it is ihev are actuallv doing. 



Il is of course possible lo work wiih mcasiircnKTa ai a number ordillcrcni Icwlss 
even wiihin ihe same group. The following ease studies have been ehosen to illusuaie 
ihis. and could equally well exemplify a range ol aciiviiies planned for suidenis wiihin 
ihe same gu)up. given ihal ihe initial practical tasks are shared and discussed bv 
ewryone. 

Matthew's gR)up engaged in a number of activities related to Unit ? of the ALHSU 
Standards. ".1/ Ciisunii^ Ixiii^ilis lUhl ( Mliulitiuiii Avi'as in I:i\i\day Siuuiiunis'^ which 
required the following knimledgc and imdcistanding with respect to measiuement: 

• units of measure: millimetres, centimetres, metres, inches, fee;, vards and their 
value 

• conv ersion of units of measure: centimetres-metres, inches-feet-yards 

• key words/abbreviations, e.g. centimetres-cm. metres-m. yards-vd 

• measuring instruments and their uses 

• how to interpret numbers/calibrations on rulers/measuiing tapes 

• how to round lengths up/dcmn 

• estimation ol' lengths 

• how to read (^fl' lengths using rulers/measuring tapes 

• htAv to add on units of measure to reach a length, 

1 here are two elements relating to nieasuremeni in this unit, one i^f which requires 
students to measure lengths, the other which requires lengths to be marked up. The 
tutor distributed rulers and measuring tapes in both metric and imperial units, 
indicating the ivlative sizes and positions of the units tm the measuring de\ ices. She 
asked students kj measure \ari(uis objects in the room, such as heights and widths ol 
tables and dtH)rs. their own heights, the width of windows, books and pictures. 
Students weie required lo use Kuh metric and imperial measuring svstcnis. As a 
lollow-up the tutor asked students to estimate lengths o{ various'obiccis. and to 
subsequently check the accuracy of their guesses. I )uring a further class she brought 
in a length of fabric lor students to mark up into lengths. As students were compiling 
evidence in their Numberpower portfi^lios Matthew wrote a brief report about some 
sheh es that he had measured up from two lengths of timber: a supporting statement 
was wrillcn by his daugiiter accompanied bv a photograph of the sheh es.' 

The third element in the unit concerns calculations of area. As an introduction the 
tutor explained the concept i^l* area as square units, and used simple diagrams to 
discuss units of area, such as square centimeiies and inches, and their abbreviations. 
She then asked students to work out areas ol specilic shapes on a worksheet ^ thev were 
able lo use calculators if they were m\ adept at multiplication'. 
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TASK SHEET 



Measuring weights and 
volumes 




Element: Calculating and 
weighing out required 
quantities 



You are going to make cakes. 



Here »s the recipe 



Victoria Sandwich 



Recipe A: Imperiai 
2 eggs 
5oz fat 
5oz sugar 

5oz self raising flour 



Recipe B: Metric 
2 eggs 

150 grams fat 

150 grams sugar 

150 grams self raising flour 



Cream fat and sugar, add eggs and beat. 

Add flour - put in cake tins. 

Cook 350'F or 180'C for 20 mdnutes. 

1 How much ol each of the ingredients would you need to make two cakes using Recipe B (metnc 
meusurements)^ 

2 When completed, the mixture tor Recipe A weighs 20 ounces You need to divide your mixture into 4 equal parts 
so you can make 4 buns 

How mucn would eacn of the 4 buns weign'^ 



lU-.u Shll^ . ^sm* n( l\hk' . .\LI<\( ' 
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The uuor employed a similar approaeh with L'nii 4 ol ihe Standards: ^'Waimw^ 
Wciilhiuuhl \ 'olumc:; m I::\nydaySiiiiaiums^\' 

inirodiieiion lo units o(' weight and volume 

use of weighing and measuring deviees 

praeiieal weighing and measuring t)l"\\ilunies 

e>iimaiion of further weights and volumes 

weighing and measuring out ol given weights and volumes. 

Mesfin and Esther also worked on mensuration, but were required to operate at a 
more advaneed level, eorresponding to Unit 1 1 of the Standards. In adduion to the 
underpinning knowledge and understanding required in regard to length and area, 
ihey were expeeted lo have or acquire the following knowledge: 

• how to convert between millimetre^ and centimetres 

• how to add lengths 

• how to estimate amounts of wastage. 



Areas of squares and rectangles 

The area of a shape is measured by the number of square units it contains. A 
square unit has sides measuring a unit of length, such as an inch or centimetre. 



The sides of this square measure 1 centimetre cm 

This is called one square ceniimeire i lcm~) 
and is the area of the shape. 

CA)uni the square centimetres in this rectangle to lind its area: 
6cm ► 



1cm 



Icm 



Thoiv arc 24 squares, 
so ihcareu is 24 cm". 



4cm 



ERIC 
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Find ihc area of ihcse shapes hy couniing squares iihe second shape is divided 
into square inches - in" 



3cm 



3in 



5cm 



2in 



There is a quicker way of finding ihe area of a square or reciangle: 
Multiply the width by the length 

(^heck this is irue by muliiplying ihe widths and lengths of ihe shapes on ihe 
previous page. 

Find the area of the shapes underneath hy using this method: 

3in ^ 



3cm 



6cm 



4in 



Now find the area of the lloor of the 
room yoti are in 'you may have t(^ 
measure the area first). 



32 



MWmi^^^^^^^^ini 011.3,., 

Caicuiating Areas of Rectangles and Triangles 

Name Date 



THE BATHROOM FLOOR 

2m 1m 




1m 



DOOR 



The bathroom floor needs recovering. 

Work out the area of the bathroom floor you need to cover in 
sq.m or m^. This is the shaded area in the floor plan. 



iQAnne TompsetLand Julie Fairhead 1992 
Surrey Adult & Continuing Education Service 



Paae 45 
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The ivpos of assignmcni ihcy were gi\'en were similar U) iht^se uiidenuken by 
Matthew's group, excepi ihai ihey were of a more complex naiure. The praciical lasks 
involved measurement of curved and irregular shapes and of marking up lengths 'ol 
material or wood, lor examples 'I'heir tutors also spent a longer period working on 
conversion between the various units: students often lorget whether ihev should 
muliiplv or divide when converting smaller to larger units or vice versa. 1 hey also 
forgci ihe exact amount by which they should multiply or divide, a facility which only 
comes with practice. Again it is important to remember thai students will be able to 
visualise the processes involved more clearlv if they have had plenty of praciical 
experience. 

Mesfin needed a relatively sophisticated grasp of bcuh metric and imperial 
measurement because of the nature of his course although metric measurement is 
more commonly used bv the limber trade at the present time). He found this topic 
lairly straight forward as he was able to use much of the measuring that he carried out 
on his course as e\idence of acquiring the competence. 

The remaining elements of Unit 1 1 concentrate on area, and making scale drawings. 
In addition to calculation of areas of rectangles, both Mesfin and Esther worked out 
areas of composite shapes, for example, of an irregular shaped lloor surlace, or oi a 
wall with areas of windows and doors subtracted from the whole. Their tutors also 
introduced the formula for calculating areas of right-angled triangles. 

Before either Mesfin or Esther could be shown how to construct scale drawings 
iheir uuors had to ensure that, in addition [o knowleduc and skills that the\ had 
already, they knew: 

• scale drawings are accurate representations ol full si/e. two-dimensional shapes 

• scales are representations of units expressed as ratios 

• key words, e.g. scale, dimensions 

• how to express units of measure in decimal notation 

• how to divide lengths bv 10, 50. 100 

• how to multiply lengths by 10, 50, 100 

• estimation and approximation of ratios of original lengths, 

Mesfin was already familiar with e\pr*'^sin^^ units of measure in decimal lorm, 
aUhough he was less ccnillden! in dealing with ratios of lengths, a concept which his 
tutor illustrated with diagrams of pieces of wood and cable of dilfereni lengths. I le was 
then asked to make a scale draw ing of a piece of furniture that he wanted \o ctnisiruct. 
Esther wished to plan a^ew kitchen, and research the dimensions and types of 
furniture and lutings that she was likely lo need by \ isiiing a range of showrooms and 
niY stores in the area, collecting brochures and price lists. 
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MAKING SCALE DRAWINGS 




1 A Client required you to design a new kitchen layout. He has provided a 
sKetch of the kitchen showing shape and dimensions. Your first task is to 
draw a plan view to a suitatDle scale. 

2. On this sheet is shown the Drawing of the kitchen. 

3 Reproduce a plan of the mside dimensions of the kitchen to a scale l 20 




nmifB!!!!^ To scale measurements down accurately. 



er|c 
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Boih smdcnis received a similar iniroduciion U) weight and volume as Matthew, 
bui also learned how lo double, quadruple, halve and quarter weights and measures 
()f volume. Recipes provide one ol ihe richest sources t^f material for these skills, but 
in Mesfin's case rererence was made to bulk items used in the limber trade that arc 
either expressed in units of weight or volume. 

Nadia covered much of the same ground as the other suidcnts. but also needed to 
learn skills approximating to those outlined in Units 17 and IS of the ALBSL' 
Standards, She was working in an open learning centre, but had access to a "practical 
maths" area. The additional areas thai she was required to know included: 

• formula for area of circles 

• key words, e.g. formula, perpendicular height, pi 

• how to multiply lengths 

• how to divide lengths 

• how to substitute lengths in formulae. 

The t)pen learning packs that Nadia followed included instructions, examples and 
activities in rclatitMi to shapes such as these, given appropriate measurements ^she 
already knew the formula for linding the area of a circle as she had had cause to use it 
in calculating cubic capacities of car engines .-. 

She also made scale drawings of the ground lloor !lat where she lives, but in contrast 
10 Esther and Mesfin selecied a scale apprt^priate to her subject ; 1 :4() . 






Nadia also had lo convert between the metric and imperial systems of length in 
situations such as buying curtains or carpets, where the required length is measured 
in N'ards, but the item is sold by the metre, or working out petrol consumption 
expressed in litres per kilometre rather than miles per gallon. Vov this she additionally 
needed to know: 

• lengths can be expressed in imperial and metric units 

• imperial and metric equivalents of units ol* measure 

• estimating and approximating conversions 

• how to multiply imperial units of measure 

• how to read and write approximate conversions of units of measure. 

Students might like to use a ready-reckoner, while those familiar with graphs and 
charts may find conversion graphs useful. 



Interpreting nmnerical and graphical data 

Tables, graphs and charts contain much of the numerical information that is used in 
our society, especially in newspapers and on television. A number of jobs demand the 
ability tt) interpret and present data above almost any other numerical skill. As with 
other topics, study can be undertaken at a number of levels. 
Matthew worked on a range of assignments which included: 

• using simple tables such as timetables, weather forecast tables and catalogues 

• an introduction to pie charts, bar charts, pictograms 

• interpreling numerical information such as telephone and payroll numbers and 
temperature figures. ^ 
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Getting information from a table 



^nJS Skills you need before you begin: 

• Reoding tables of intormotion. 

• Woridng out discounts. 

• Multiplying money announts. 



Below IS part of a Drochure atwut Discount Coach Cards, issued Dy 
National Express Ltd. 




^JTl You can apply for a 
card if you are aged 
16 to 23, or if you are 
a moture student in 
^ull time education. 
You get about 30% 
discount off standard I 
tares for a full year, 
in 1991. the card 
cost £5. 



'2 '"^^Sl* discount trave 
for \usi £5.00! 




TO« CAW ON YOUl fltST Ttl^l 



3 OAq o OOtlDO'* i 



9j'><) M.^oo CH5K3 t( 



"*"• o'io flf' »o*» d' 



'to o>c ab » 




1 . How much will the fare be from Manchester to Bournemouth If you have got a 
S^"^ Discount Coach Card? 

2. How much Is the Normal Adult Economy Return Fare from Aberdeen to 
Birmingham? 

3. How much would you save by having a Discount Coach Card if you did a trip from 
London to Bristol once a month for a year? 



Yo^ car jse ♦f^is ♦Of Numberoowe' S'oge ' Ur t 6 fief^^ent ' (A) 



ihnn Ik ^ ^mnm ni I \h IMS I ' 
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His tutor used newspapers and videos of current affairs programmes to illustrate the 
use of graphs and charts, having initially discussed how symbols are used and how 
they can represent numerical information. 

Both Mesfin and Esther worked on similar tasks, but the charts and tables 
contained more variables, and some data was presented as percentages. They also 
studied line graphs and learned how to report on data both in writing and orally, and 
how to construct bar charts, line graphs and pictograms. It is clearly important that 
students have a sound understanding of the concept of scale as representation of units 
expressed as ratios, and of estimation and approximation of scaled numbers. 

They also were presented with numerical data in a range of different contexts, such 
as catalogue information from which they had to order gocxls or services, or timetables 
to plan a journey. Mesfin also extracted relevant information from tables listing data 
pertaining to different timbers. Their tutors also asked them to round numbers up or 
u')wn, in order to report numerical information. Esther's tutor introduced her to the 
computer activity World Cou)U'\ which makes use of a database to display a large 
amount of numerical data about different countries, including population figures and 
land areas. As well as providing an interesting introduction to databases, Esther's 
group were able to practise their skills with graphs and charts, calculating averages, 
and rounding numbers. 

Nadia concentrated on similar assignments, although the tables, charts and graphs 
that she was required both to interpret and to construct again contained a greater 
number of variables. She also learned how to construct pie charts, for which she had 
to understand how to use and measure angles, and to insert their value into the 
appropriate formula. A significant part of the mathematical content of her course 
entailed interpretation of numerical data, which she brought to the open learning 
centre to get help from her tutor. 

(Nearly there are other topics and skills that could be included in a numeracy 
programme: Mesfin, for example, wished to study simple geometr\' of shapes and 
angles, whereas Nadia needed to progress to study algebra, specifically to help her to 
understand formulae. Any student either currently, or prospectively studying a 
subject with a high mathematical content, or who wishes to progress to a (r(>SI* 
course, will need a grounding in some of the more purely mathematical aspects ol 
number, such as prime and square numbers, factors and square roots. 

It is also possible and often desirable to offer students the opportunity to work on 
assignments which cover more than one or two areas, for example: 

• planning a holiday (interpreting information in brochures, the 24 hour clock, 
timetables, reading a map, budgeting and planning spending, currency 
conversion » 
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• planning a 1)1 Y project (reading price tables, scale drawing, costing credit 
arrangements and other expenditure, metric and imperial measurement, areas). 
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This approach max hcncfii anyone aiming lo gain Numhcrpowcr accrcdiiaiion, as ii 
is possible 10 compile evidence lo coniribuie U) more ihan one compeience through 
one assignmeni. Ii is also ofien ihe way ihai numerical problems preseni ihemselves 
in real life. 

Esther's luior used ihe chari function of spreadsheeis lo introduce a computerised 
dimension to graphs and charts. 

The following tabic coniaiiis data concerning the number of students studx ing 
different subjects at a college ithis is much as it would appear on a spreadsheet 





English 


Maths 


Business 


Computing 


Numbers of students 


154.00 


144.00 


47.00 


157.00 


Percentage of total 


58.33 


54.55 


17.80 


59.47 




Science 


Building 


Catering 


Floristry 


Numbers of students 


149.00 


145.00 


63.00 


46.00 


Percentage of total 


56.44 


54.92 


23.86 


17.42 
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Siudcnis can easily manipiilaic ihc spreadshcci \o prcscni ihis informaiiiin as a bar 
chari: 



100- 
90- 
80- 
70- 
60- 
50- 
40 
30- 
20- 
10- 
0 



Percentage Subjects Studied by College Students 
of Students 



English Maths- Business Computing Science Building Catering Floristry 

[Jp,.cenuooaU,:,i - SubjectS 



Aliernaiivcl\\ the same information can be inserted into a spreadsheet in a different 
way 10 enable a pie chart to be constructed: 





Numbers of students 


Percentage of total 


English 


154.00 


58,33 


Maths 


144.00 


54.55 


Business 


47.00 


17.80 


Computing 


157.00 


59.47 


Science 


149.00 


56.44 


Building 


145.00 


54.92 


Catering 


63.00 


23.86 


Florlstry 


46:00 


17.42 




m English 


17.0% 


ig Maths 


15.9% 


9 Business 


5.2% 


□ Computing 


17.3% 


^ Science 


16.5% 


H Building 


16.0% 


Q Catering 


7.0% 


^ Rorislr/ 


5.1% 



Interpreting the chart 

Reading a scale 



35- 
30- 



Use a ruler to find the height of the bar on the 
vertical axis. The height of this bar is closer to 35 
than it is to 30 - it's close enough to 35 to be 34 - 
it's probably 33. 

Bar charts do not have a numerical horizontal 
scale because the items are all separate, and for 
this reason we leave a space between the bars. 



»<<m \nni, uh\ loi liihttli ^^ . rill OpifH k/Zu'i . /HiO 
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The following pie chart shows in what sort of housing people in a city live: 




g Rented from council 36.6% 

i55J Privately owned 32.3% 

■ Privately rented 25.5% 

□ Bed and breakfast 3.8% 

11 Hostel 17% 



(a) Round the percentages off to the nearest whole number. 

(b) The number of people in the city is 61 .880. Work out the number of people living in each type 
of accommodation. 

(c) Round off each of the figures in (b) to two significant figures. 



Umit '\'unh■nl^^ tor liu<nu \s . I'lu i)f\n (.flLiii . f\iiii 



Distribution of household appliances 

Number of appliances 



1000- 



800- 



600- 



per 1000 households 




□ 10 years ago 
9 5 years ago 
0 2 years ago 

□ Now 




Phones Freezers Microwaves TVs Washing Dish- Videos 

machines washers 

Types of appliances 

1 . What general conclusions can you make about the number of appliances people have? 



horn \\unh hu\ lor Hustw<:^'. Ik ( ( '.olhac. 
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2. What appliances do people have: 

(a) most of now? 

(b) least of now? 

Note: For the following questions you will have to divide the answers you get from reading 
the vertical axis by 1 .000, as the numbers are for each 1 ,000 households. 

3. Roughly how many telephones per household were there five years ago? 

4. Roughly how many washing machines are there per household now? 

5. Roughly how many video recorders were there per household 10 years ago? 



Thefollowing pie chart is more solid-looking thanthelastoneyousaw-it looks more likeapiei 



It shows the different kinds of dwellings that people in the borough live in. 

(a) Which type of accommodation do most people live in? 

(b) What do you notice about the sizes of the other 'slices of pie'? 

(c) The population of the city is 61 ,880. 

Make a rough estimate (guess) about how many people live in each kind of accommodation. 

(d) Check your answer by adding the number of people in each group to check it comes to 
61.880. _ 

'!..»( .\ Hill, uu\ toi liu^nu / Ih i)f\fH .'/A I.V . M^' ^ 




^ Flats 
P Houses 
□ Bedsits 



IJ^ Bungalows 
H Hostels 
[J Guesthouses 
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PIE CHARTS 



Pie Chans show very ciearly how an amouni is dividea up reiauve to the v/hoie 

Tiiink of the whole circ:e as 100% Each secuon represenis a perceniage of \he 
whole amouni. The bigger ihe percentage. :he Digger the slice of pie 

To find out how big each section should be. we have to have a method of 
measuring the size of each slice, which is what we call the angle at the centre of 
the pie. 



The measure we use for this is degrees. A degree measures the amount one 
line turns or revolves from another. If you had a clock with the two hands on top 
of each other and you moved the minute hand round completely until it met the 
hour hand again, it would have rotated by 360 degrees (which can also be 
wriUen 360°). 

You can use a protractor to measure degrees 




This is the angle 
we need 




The lop line here has turned through 30 degrees. 




Measure these angles with a protractor: 



1. 




2. 




Answers 

1. 20 degrees 2. 75 degrees 

(Don't woiry if you are 1 or 2 degrees out.) 
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Materials and Resources 



This chapter will discuss ihc kind of considerations to take into account when 
devek)ping and selecting numeracy materials. It will also look at adapting existing 
materials, and using other media such as videos and computers. 

It can be a daunting task to develop your own materials for the first time. It is so 
much easier to identifv the faults in other people's work than to write good learning 
material vourseltl You also need to consider ver\' carefully both who is going to use 
your materials, and how they are going to use them. Are you going to use a short 
extract from a newspaper, for example, as a general stimulus to discussion at the 
beginning of a lesson? Or are you going to bring in a range of materials at different 
k^vels of difficulty to suit different students? Do you want to encourage students to 
work fairly independently, or together in a small or large group? 



Selecting materials 

There is an increasing variety of published material that can be used by tutors and 
students. You may find the following checklist useful to help you select materials: 

• Are they appropriate for use by adults? 

• Do the students already possess the skills necessar\- to work through them , or will 
you have to add supplementar\' material or oral explanations? 

• Is the language suitable? 

• Are they relevant to the context in which they will be used , or likely to be of general 
interest? 

• Do they avoid cultural, racist and sexist bias or stereotyping? 

• Are they more suitable for groups or work with individuals? 

• Are the explanations and examples comprehensible and broken down into 
sufficient stages? 

• Are the materials-well laid out and presented ? 
( Ain ihev be used independently? 

H 
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TASK SHEET 



Using money in 
everyday situations 




Element 1: 
Making payments 



Your car has failed its MOT and the garage has said you are best advised to buy another. 

A. You find a bargain in the local paper for £1200.00. 

1 . Fill in the cheque below for the cost of the car. The person selling the car is Mrs Elizabeth Stacey. 
Use today's date. 



Conways Bank 






19 


B22 COLChES 


TER BRANCH 


30-92 16 


27 HJGH STREET COL 


ches 


TER ESS 


EX COl lOU 


Pav 






or order 






l€ 1 








S FOREST 












;a7 


31. 





2. You ask Mrs Stacey for a receipt as proof of purchase. Complete the receipt below. 

'*u' Uim M y 



lum liihh .s/.•</^.\-.•wH.m/^/l/:^.l/.R^^ 
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Adapting materials 

If you cannot find what you want, you may be able to adapt existing materials. You 
could, for example, add your own examples and illustrations. You could insert 
additional activities, or either lengthen or shorten a piece. Some materials more 
suitable for use in a group may be altered for individual use by the addition of clearer 
instructions, and omissions of group activities. You may also be able to incorporate 
real life material, such as newspaper or magazine articles, receipts, bills, catalogues, 
menus or maps, into your own worksheets. 
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Writing your own materials 

It may help to consider some of the key points to take account of when developing your 
own materials: 

Are you clear about the purpose of the worksheet? 

Materials should be clear and be written in language appropriate to the language 
level of the student. 

They should be varied and interesting. \'isual material can often aid 
comprehension and increase motivation. 

.Materials should be typed (preferably on a good typewriter or computer with a 
primer of reasonable qiia!it\*M)r written in attractive and readable handwriting. 

They should rellect positive images of women, people from ethnic groups and of 
people with disabilities (a word of warning, don't go overboard, or \'ou can appear 
to patronise!). 

They should also avoid being too culturally specific to this countr\' (dealing with 
money and shops is fine, but not ever\'one understands batting averages! i. 

If you are introducing students to a new skill there should be clear explanations, 
examples and activities. 

.Materials should, where possible, be relevant to students* interests and needs. 
Try to avoid packing too much information onto one page. 

When using materials remember to identify: 
• 1 1 what you want students to learn 

■ 2 1 why \'ou want them to learn it 

■ .^1 how you want them to learn 

' 4 ' how you can assess whether or not they have learned it 

■ 5 5 how you can evaluate whether or ncn they have learned it. 
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PAYING IN MONEY 
AT THE BANK 

The Sunshine Playgroup is raising money by running a bring 
and buy stall every day for a week. 

You have agreed to pay the money raised into the playgroup's 
bank account. 



The amount raised c 3ch day is shown below. 



Fill in the Bank Giro Credit Slip - one for each day. 



1. 


Monday 


£10 notr> and £20 note 


2. 


Tuesday 


£5 note and £20 note 


3. 


Wednesday 


4 X £10 notes 


4. 


Thursday 


£50 


5. 


Friday 


£20 note and 5 x £10 notes 



Dm 


- ■ OAtI .. . 


^.^V ^ .AJZn ■*»CUlt« BANK PLC, 

bank giro credit * 

_ rem CMMMrr ACCOMTTt 


•Wm tH j 
«M 0 ! 

! 
1 








lOTH c 

\ onai I. 


, 




UtmM* H«t^ kt«K«> 






ntr* ft* 




lOlU Utti 1 


Ct)l 




"eI 


1 1 





Ri'pnxiihed h\' ktiui f\mmsum of Shnmul AlUm. (.'o/Zt^vo/ Wnlh luist hmdon. 
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TASK SHEET 



Interpreting and 
presenting numerical and 
graphical Information 



Information can be shown in graphical form. 

A. Here are the television viewing 
figures for this month: 

BBC1 6.000.000 viewers 

BBC2 4.000.000 viewers 

ITV 5.000.000 viewers 

CHANNEL 4 3.000,000 viewers 



These figures represent the number of 
fndges sold by a local electrical retailer m 
each month m the half year April lo 
September. Drew a line graph showing the 
running total of sales. 



Month 

April 

May 

June 

July 

August 

September 



Fndges sold 
20 
25 
35 
41 
21 
18 



N14 

STAGE 1 



\. Complete this bar chart 
using these figures. 



7m ► 
6m^ 
5m^ 
4m ► 
3m ► 
2m^ 
lm^ 



Element 3 

Presenting information on 
tables and charts 



2. What IS the total number of 
viewers watching television? 



BBCl BBC2 



ITV 



CH4 




April May June July Aug Sept 
MONTH 



P»9 
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Materials for me in open learning 

In addition lo fulfilling ihc above criieria, open learning materials should have dearly 
staled objectives, to make it easier for students to assess whether they have learned a 
particular skill. They should contain self-assessment activities, and the explanations 
and instructions should be able to stand on their own. It is also very important to 
include answers, so that students can assess their own progress, and learn from their 
own mistakes. 

Computer assisted learning packages 

Although some basic skills practitioners have been using computers for some time, it 
is really their prevalence in open learning centres that has acted as a catalyst for the 
development of basic skills software. 
There are three main types of software in use: 

1 . (Computer Based Learning {CEL) and Computer Based Training (CBT) programs 
provide instructions, examples, practice and assessment activities, which students 
can work through at their own pace. All exercises are marked by the computer, 
and provide immediate feedback. They can be useful aids to independent learners, 
but may not have more to offer than a good textbook, and can be veiy expensive. 

2. A range of computer games and pu/yJes, Some of these are more suitable for 
children than adults, so you have to select with care. There are several excellent 
programs which help not only to reinforce what students have learned, but also to 
enable them to conceptualise some basic skills. 

3. So called "content-free" software, such as spreadsheets and databases which allow 
the user to enter their own information and to manipulate it as the\' wish. These 
have the advantage of being adaptable for use by students working at different 
levels, and have a wide range of uses. They can also enable a student to learn 
valuable IT skills. There are some commercially available packages which make 
use of spreadsheets or databases to input data which can then be used by the 
student to perform a variety of calculations or other activities. Some students may 
even learn how to construct their own calculations, or to program the package to 
draw graphs or charts. The problem for the tutor in using spreadsheets or 
databases on their own without access to any of these packages is that the\' will have 
to design their own supportive materials, instructions and activities. They may 
find this well worthwhile however, as the end product should be rewarding and 
interesting for the student to use, and will only have to be developed once. 

(lenerally speaking, computing activities can ser\'e to motivate and interest students, 
I and help to wean them away from paper-based activities. The better ones can also aid 

comprehension of numerical concepts, and can be used for both independent learning 
I and group sessions. Specific programs are mentioned in (Chapter 7. 





Using videos 

The only commercially produced \'ideos thai are currenily widely available are the ".4 
IV m' IV7/// Xiimbcrri BhC liducaiion/ALBSU) series, taken from the BBC television 
series of the same name. These can serw as useful introductions to topics, both for 
indi\'iduals and groups, although you w ill need to ensure that students watch only that 
part of the video relating to the area which the\' are studying, as there is more than one 
topic on t^ach video, fhere are also iiccompanxing materials, checklisted against 
Numberpower, 

Vou can also use videos of iele\'ision programmes, such as current affairs, DIY or 
cookery programmes, to illustrate Narioiis subjects that you ma\' be introducing to 
students. 



I'l 
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7 Some Useful Materials 
I and Further Reading 



ALBSL* has published /\\'>v;///vi>; (/ liuulc lo maurud ifi Adidi Ijh'ixuydiid Hdsic Skills 
• /W/, which lists the ran^c ol" literacy and numeracy materials available for work with 
adults. 1-ach lillc has been re\ ic\\ ed by tutors w orking in basic skills. 



Basic Numeracy 

Bimc Skills Sines. 1 1 en ley ( lolleize. 
l}iinhliuiitmio\iiml\T Dnci^l'scries .Henley 
( College. 

Tlic\'w}U'nHyl\uk Hook I ..\I.BSL'. 

General Numeracy 

. \ssiiinmr)Us vi Xiimoxuy. Pitman. 

liliS Ihok of Dtiimah iine of series . W.S 
Hooks. 

I::\n\iay ,\ liUlh. 1 larper ( lollins. 

I'ucis. I'iiiWi'Sinid I'onmihis. 1 lenley (College. 

irsahi::lc. Hb:X Hooks. 

Make u (ahou: a I'vcsli Sum niili Xiimhcis. 
Xaiional l-xleiision (iolleuc . 

MuilhvuUh s: ilic Hash- Skills. Stanley 
lliornes, 

Malhcmalics: I 'smii llh' l^asw Skills. Stanley 
Thornes. 

.V('//.< . \di{!i Xunuracv l\u /o. N'oningliam 
L'niversiiy. 

Rral lAhMailis Skdl>. 1 leineniann 
I'Aliieational HtJoks. 

Real IjIc Prohhvh in Malhs, 1 lodder and 
Sloiighton. 

riir\'i(mc}ihyl\uk. ALBM*. 

Work I 'mh m . \nilmhiu , Stanley Thornes. 

» no 
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Numeracy in context 

C.ookiiiii far I'lmdraisiui^. H1\X Hooks. 

(.*(>;■(■ .S7v'/7/>- /// Xmmrtuy. 

Mallisa! Work. HarperCollins. 

Pnu'liad Malhsfor W oodiivrk. .\vanii Hooks. 

Spodi^Jii on Xiimcnuy. Pitman. 

77/1- W'liiihnad Iniiiaiiir: \iimha\ Careers 0^ 
Oceupationallnforniation Centre CX)i(! . 

I^aidduii. 1 lenle\' (College. 

lulnhliu'lion lo Mo}h\. 1 i en ley (College. 

Malhsal Work. HHN Hooks. 

Ih'ohlem Sokvii^ - Praelical lixaml^les lo 
I'romoicSkilli'raushrAlOK:. 

Momy Maiurs. 1 iarper Collins. 

Swru al l\uk Seru s. Jonquil. 

I 'siuii MadOrdc} C.aialoi^ucs. Avanti Hmiks. 

Xinucraiy loriAOV. Open College. 

Xiimaaiy for Ihisiiicss. Open ('i»llege. 

( 'pi^riuh C.on^irikUo)}. .M.HSC. 

I 'piirade Carnii^. ALHSl". 

I 'parade ( Mien ,\I.HSL'. 

Swneraiy ni ( \>}Nrihito}L 1 laretuni. Hraee 
and javano\ iteh. 

fv. HuieSlri el. Hareourt. Hraee and 
ja\anoviteli. 
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Resources for Numberpower 

iili Xiinihi'f's: a Praciical Sum w 
Impmvm XiifthTiuy Skilhs BH( ] I'juerpriscs 
Lid. 

(ycdiliuii Sumcnuy: I'oiimlaiioiL Sidiic I lwJ 

XwiArptmrr I'onndanon, Surrey Adiili 
Mducaiion Service, 

XumkipKirrSuii^i (hh\ Siirrc\ Aduh 
I-JiiLMiion, 

'riw Assiojwhvi l\uk. ALHSL'. 

The Moilular Dclh'ay of W'oyJpiyurr and 
\wnhafoii\i\ . \ Mauriah Pack and I '^cr 
(fWi,MAI-:S/Munchcsicr Ti-X:. 

Background Information and Ideas 
and Further Reading 

. \n luirodihiion lo LiUTiuy Taichiuo^ ALHSL\ 

An luirodiuiion lo liSOL 7tt/c7////i,'. ALBSU. 

/.//(•/( Xumcnhyand. \dulis I :vi dour from 
ilh' Wiihnial (^hitd ncvchnmcni Sinny , 
ALBSU. 

X'umcraiy Iniinini^ Pack, Scottish 
( Aunnuinity I-duciition ('ouncil, 

l^raciical Help Kcadinii. W'riiini: oud 
\wnha\ K\\C 

Tcaihmii Xwucraiy: a Manual for luiors. 
NI'C. 

77/r.V/(/r/(T/Wv>. Ai.HSU, 

I'siw^ Your \u)nf\TpiKir}\ Hccliiic 
( lommunicaiioiis/Ai .HSr , 

Basic SkilhA<sc<mcui IWk. ALBSL'. 
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Computer Software 

sSmdc ~~ ihc ,) / , Inner I .ondoii 
i'ldiicaiiomil ('(mi puling (rnirc ; ILI-XX !?. 

,V////7c'-///('.\Va7/:,;Ilixx:'. 

Smili - Plcirn MoiwAl.VXT.^ 

ALHSL'. 
W'orldCouuL ILI-XX:. 
Ilcalih MaiUTS, UAiCC. 
Xwucraior. Logolron, 

Vou can lind a comprehensive selection of 
so It ware, com pie le with reviews in The Basic 
SldllsSolrecim'(imdc.M.\l^l\ 

Videos 

.1 Way W'iih Xumhcis. HB(! I'ducalion/ 
ALBSl' - series of four). 

Further Training Opportunities for 
Tutors 

7y/(' diiy and (luilds Iniiial (Ariifh aic in 
Tcachinii l^asic Skills ' \'uwc}\ky ^)2S^- is an 
inlrt>duciion lo leaching numeracy, Ifyoii arc 
a practising teacher and interested in gaining 
a further quaiifiealion the following is 
available: 

(hiy and (iuilds (\riilicaic in Tcachiuii Basic 
Skills ' , This is a compelcnec-based 
modular scheme, not a taughi course. Prior 
learning and qualifications can be accredited. 
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Abbrcvi-.iimn^ 3.6. Xf^ 
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